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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma no yueOHOMYy mpenmety "buosorus" (nmamee - OWOJIOTHS) HA YPOBHE CpEIHEro OOIIero oO0pa3oBaHUS
pa3zpabotana Ha ocHOoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii deneparumy,
®I'OC COO, Konuenuuu npenogaBanusi yueOHOro npeamMera «bruoorus» u OCHOBHBIX MOJIOKEHUH (penepanbHoil padoueit
MPOTpaMMbl BOCIUTAHUS.

VYyeonniii npeamer «buonorusy» yriayOonéHHoro ypoBHs uzydenus (10—11 kimacchbl) siBIsieTCs OJHUM U3 KOMIIOHEHTOB
npeametrHor obnactu «EcrectBenHo-HayuHble mpeameThl». CornacHo mosioxeHusMm ®I'OC COO npodunbHbie yueOHBIC
peIMeThl, U3ydyaeMble Ha YIIIyOJEHHOM YpOBHE, SBISIOTCA crocoboM nuddepeHnumanuy oOydeHuss Ha YPOBHE CPEIHEro
oOmiero oo6pa3oBaHusi U MPU3BAHBI 00ECIEUUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM
Mpo(ECCHOHAIBHBIM M BBICIIUM 0Opa3zoBaHueM. B To ke BpeMsi KaXAbld M3 ATHUX Y4E€OHBIX MPEAMETOB JIOJKEH OBITH
OpUEHTHUPOBAaH Ha NPUOPUTETHOE pEIICHHWE 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX M Pa3BUBAIOLIMX 3a/1ay, CBSI3aHHBIX C
npodopueHTanueid 00yJyaromuxcsi 1 CTUMYJIUPOBAHUEM HHTEpEca K KOHKPETHOW 00JIaCTH HAyYHOTO 3HAHHUS, CBSI3aHHOTO C
OuoJorre, MeUITMHOM, SKOJIOTHEH, TICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no yueOHomy npenmety "buonorus" na€r npeacrapieHue o HEIH U 3a1a4axX U3y4eHUs y4eOHOTo MpeaMeTa
«buonorus» Ha yrayOoIEHHOM YpOBHE, OMNpeneseT o0s3arelibHOe (MHBApUAaHTHOE) MPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUPOBAaHHE MO pa3zeliaM M TeMaM, paclpelesieHue IO KiaccaMm, PEKOMEHAYET IOCIeI0BaTeIbHOCTh W3YUYEHUSs
y4eOHOro MaTepuana ¢ y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH y4e€OHOIO IMpoliecca, BO3PACTHBIX
ocoOeHHOoCTel obyvaronuxcs. B mporpamme 1mo 0uosioruu peain3oBaH MPUHITUI MPEEMCTBEHHOCTU C U3yUeHUEM OMOJIOTHUU
Ha YpPOBHE OCHOBHOro 00miero oOpa3oBaHus, Ojarogaps 4eMmy IpPOCMAaTPUBAETCS HAIPABJICHHOCTh Ha MOCIEIYIOIIee
pa3BUTHE OWOJOTMYECKUX 3HAHUW, OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
AKOJOTUYECKOTO MBIIUICHUS, MPEACTaBICHUN O 3J0pOBOM 00pa3e KU3HHU, HAa BOCIUTAHHE OEPEeKHOrO0 OTHOIICHUS K
OKpy’Xarollled npupogHoi cpede. B mporpamme mo OWOJNIOTMH TakKe MOKa3aHbl BO3MOXKHOCTH Y4eOHOTo IpenMera
«buonorus» B peanuzanuu tpedoBanuit ®I'OC COO k mIaHUPyEeMBbIM JIMYHOCTHBIM, METAMPEIMETHBIM U TPEIMETHBIM



pe3ynbrataM oOydeHus U B (POPMUPOBAHUU OCHOBHBIX BHJIOB yU€OHO-TIO3HABATEIIbHOM AEATEIHbHOCTH OOYYaIOIIUXCS IO
OCBOCHHIO COJIEpKaHUSI OMOJIOTUYECKOT0 00pa30BaHus HA YPOBHE CPEIHETO 0OIIET0 00pa30BaHUA.

VYyebnblii npeamer «buonorus» Ha ypoBHE cpeHEro o0Lero oopazoBaHus 3aBepuiacT OMOJIOTHUecKoe 00pa3oBaHue B
IKOJIE U OPUEHTUPOBAH HA PACIIMPEHUE U yTiayOieHne 3HaHUI 00y4aronuXcs O )KUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHON U
KJIETOYHOU OMOJIOTHH, SMOPUOJIOTUU U OUOJIOTHH Pa3BUTHSI, TEHETUKHU, CEICKIINN, OMOTEXHOJIOTUH, SBOIOLIMOHHOTO YUYEHUS
Y DKOJIOTUH.

Nzydenne yuebHoro nmpenmera «buonorus» Ha yriayOJIeHHOM ypOBHE OPUEHTHPOBAHO HA MOATOTOBKY OOYYarOIIUXCS K
MOCJIEYIOIEMY TOJYYEHHIO OHOJIOTMYEeCKOro oOpa3oBaHMsS B By3aX M OPraHM3alUsAX CPEAHEro Mpo(ecCHOHaIBLHOTO
oOpazoBanusi. OCHOBY €ro CoOJEpXaHUsli COCTABJISIET CHCTEMa OWOJIOTMYECKMX 3HAHUM, TMOJYYEHHBIX MpPU H3YUYEHUU
00y4aroIUMUCS COOTBETCTBYIOIIMX CUCTEMAaTHUECKUX Pa3/IesioB OMOJIOTMH Ha YPOBHE OCHOBHOIO 001Iero oOpa3oBaHus, B
10-11 xmaccax 3TH 3HaHUS MOJYyYarOT pa3BUTHE. Tak, paclIMpeHbl U YriayOJeHbl OMOJOTHYECKHE 3HAHUS O PACTCHUSX,
KUBOTHBIX, I'puOax, OakTepUsX, OpraHU3ME YEJOBEKa, OOMIMX 3aKOHOMEPHOCTAX >KWU3HH, JOMOJHUTEIHLHO BKIIOYEHBI
OMOJIOTUYECKHUE CBEJEHUS MPUKIAJHOTO M MOUCKOBOTO XapakTepa, KOTOPblE MOKHO MCHOJB30BATh KAK OPUEHTHUPHI IS
nocJenyIomero BolOopa mnpodeccuu. Bo3MoxHa Takke HWHTErpanuss OMOJOTMYECKUX 3HAHMM C COOTBETCTBYIOIIMMU
3HAHUSMU, TIOTYYCHHBIMU 00YyYaIONUMUCS TIPU U3YYCHUHN (PU3UKHU, XUMHH, Teorpadui U MaTEMATHUKH.

CtpykTypa mporpamMmbl Mo ydeOHOMY mpenMery '"buosjorus" oTpakaeT CHUCTEMHO-YPOBHEBBIM W 3BOJIOIMOHHBIN
MOAXO0/bl K M3yueHuto Ouosoruu. CoriaacHO UM, U3y4alOTCs CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEepPHBIE JJIsl )KUBBIX CUCTEM
Pa3HOIO YPOBHSI OpraHU3alliH, BOJIIOIMM OPraHUYECKOro MHUpa Ha 3emMjie, COXpaHEHUsI OMOJIOTMYECKOro pazHooOpasus
mwianetel. Tak, B 10 kiacce M3y4yalOTCSi OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOW OMONOruM, 3MOPHOJIOTHM W OUOJIOTUH
pa3BUTHS, TCHETUKH U CEJIEKIIMH, OMOTEXHOJOTUU U CUHTETHUECKON OMOJIOTHH, aKTYaIU3upyIOTCs 3HAHHUs 00ydJaroIuXcst Mo
O0oTaHUKe, 300JI0TUH, aHATOMUH, (PU3HOIOTHH YesoBeka. B 11 kiacce n3ydaroTcsi 3BOJIOLUOHHOE YU€HHE, OCHOBBI 3KOJIOTUU
1 ydyeHue o ouocdepe.

VYyeOublii npeameT «buonorus» npu3BaH 00ECNEeYUTh OCBOCHHE 00yYaroUMMUCs OMOJIOTMYECKUX TEOPUN U 3aKOHOB,
WJIeW, IPUHLINAIIOB U MPAaBUII, JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUW O CTPOCHHH,
MHOT0O0pa3uu M OCOOEHHOCTAX KIIETKHU, OpPraHu3Ma, MOMYJISIUH, OMOLIEH03a, SKOCHCTEMbI, O BBIJAIOIIMXCS HAyYHBIX
JOCTH)KEHUSIX, COBPEMEHHBIX MCCIIE0BAHUIX B OMOJIOTHH, MPUKIAAHBIX ACTIEKTaX OMOJOTUYECKUX 3HAHUM. /{15 pa3BuTHs U



Mo/IepKaHusl WHTepeca OOyJaronuxcss K OMOJIOTMH HapsiAy CO 3HAYUTEIBHBIM O0OBEMOM TEOPETHYECKOTO0 MaTepuaia B
CoJlepKaHUM MPOTPaMMBbI TI0 OMOJIOTUH TMPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS W PA3BUTHUS TOW WU WHOU
obOjacTu OWOJIOTHH, BKIAJAOM OTEUYECTBEHHBIX W 3apyOeXKHBIX YUYEHBIX B pEIICHWE BaXHEHIIMX OWOJOTHYECKHX U
AKOJIOTHYECKUX MPOOIIEM.

[ens n3ydenus yuebHoro mpeamera «buonorus» Ha yriayOoa€HHOM YpOBHE — OBJIaJIeHHE OOYYArONIUMUCS 3HAHUSMH O
CTPYKTYPHO-(DYHKITMOHAJIBHON OpTaHW3alMK >KUBBIX CHCTEM PA3HOTO paHra W MPUOOpPETEHHUE yMEHUH HCIOJIB30BaTh ITH
3HaHUSA B (JOPMHUPOBAHUU MHTEPECA K OMpeaenEHHON 00macTi MpodheCcCHOHATBHON ACSTEIHHOCTH, CBI3aHHOW ¢ OMOJIOTHEH,
WA K BBIOOPY y4eOHOTO 3aBEeICHUS IS MTPOJOJIKSHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTmkeHne 1eny u3ydeHus yueOHoro npeamera «buosnorus» Ha yriyOon€HHOM YpOBHE OOECTIEUMBACTCS pPEIICHHEM
CJIEIYIOIUX 3a7a4:

OCBOCHHE OOYYAFOIIMMUCS CUCTEMBbI OMOJOTUYECKHX 3HAHWH: 00 OCHOBHBIX OMOJOTHYECKUX TEOPHUAX, KOHIICIIIUIX,
THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MPaBUiiaX, COCTABIIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O
CTPOCHHH, MHOTO00pa3uu M OCOOCHHOCTSX OHMOJOTHMYECKHX CHUCTEM (KIJIETKa, OpraHW3M, MOMYJSIUs, BUJ, OMOreOlEHO3,
onocdepa); 0 BBIIAIOMIMXCS OTKPBITHIX U COBPEMEHHBIX HCCIIEAOBAHUAX B OUOJIOTHH;

O3HAKOMJICHHE OOy4YalIMXCd C METOJaMU TIO3HAHWSA IKWUBOW TMPUPOIBI: HCCICIOBATEIHCKUMHA METOJdAMHU
OMONOTHYECKUX HAYK (MOJICKYJIIPHOM M KJIECTOYHON OMOJIOTHH, YMOPHUOJIOTHU W OMOJIOTUN PA3BUTHS, TCHETUKU U CEJICKIINH,
OMOTEXHOJIOTMM W CHUHTETUYECKOW OHMOJIOTHH, TAICOHTOJOTHH, SKOJOTHH), METOJaMU CaMOCTOSATEIBHOTO IPOBEICHUS
OHMOJIOTMYECKHUX MCCIIEAOBaHNI B 1a00paTOpuu U B MpUpoie (HaOI01eHre, H3MEPEHNE, SKCTIEPUMEHT, MOJICIIMPOBAHNUE);

OBJIAJICHUE OOYYaAIOMMMHUCS YMEHHUSIMHU: CAMOCTOSITEIbHO HAaXOJIUTh, aHAJTM3UPOBATh U MCIIOIH30BaATh OMOJIOTHYECKYIO
nH(}OpMAITHIO; TOIH30BATHCS OMOJIOTHYECKOW TEPMHUHOJIOTHEH W CHMBOJUKOW; yCTaHABIMBATH CBSI3h MEXKIY pPa3BUTHEM
OMOJIOTUN U CONMATTLHO-3KOHOMUYECKHUMH M IKOJIOTHIECKUMHU MPOOJIeMaMi YeJIOBEUYECTBA; OICHUBAThH MOCIEICTBUS CBOESH
ACSATENILHOCTH 10 OTHOIICHUIO K OKPYXKAIOIIeH MPUPOTHOU cpene, COOCTBEHHOMY 3J0POBBIO M 37I0POBBIO OKPYKAIOIIHX
Jro7ieil; 000CHOBBIBATH U COOJIIOIATh MEPBI MPOPMITAKTHKY WH(EKIIMOHHBIX 3a00JIeBaHMlA, TPaBUIa TIOBEICHUS B IPUPOJIC U
oOecrieueHrs 0€30MACHOCTH COOCTBEHHOM KU3HEEATCTLHOCTH B UPE3BBIYANHBIX CUTYAIUSAX MPUPOTHOTO U TEXHOTEHHOTO
XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIC HAYYHBIC OTKPBITHSI B 007aCTH OUOJIOTHY;



pa3BUTHE y 00YYAIOIIMXCSI MHTEIIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN B MpOIECCe 3HAKOMCTBA C BBIIAIOIIMMHUCS
OTKPBITHSIMH M COBPEMEHHBIMU HCCIIEJOBAaHUSIMH B OHOJOTHHM, pEIIaeMbIMH €10 MpoOJeMaMu, METO0JIOTHEH
OMOJIOTMYECKOTO HWCCIEAOBaHUs, TPOBEACHUS DKCIEPUMEHTANIBHBIX WCCICIOBAHUMA, PpEIICHUs] OMOJOTHYECKHX 3ajaad,
MOJICTTUPOBAHUS OUOIIOTHUECKUX OOBEKTOB U MPOIECCOB;

BOCIIUTAHHUE Y OOYyYaroUIMXcs IIEHHOCTHOTO OTHOIICHHUS K JKMBOHW MPHUPOJAE B LIEIOM U K OTHEIbHBIM €€ 00BbEKTaM U
ABIEHUSM; (DOpPMHpOBAHHE HSKOJOTUYECKOW, T€HETUYECKOM TrpamMOTHOCTH, OOMLIEHl KyJIbTypbl MOBEIEHUS B MPHUPOJE;
MHTETPaIii €CTeCTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHne OOYyYarOIUMUCA KOMIETCHTHOCTH B PAaIlMOHAIBHOM TIPUPOJIONOIB30BaHUH (COONIOCHNE TIPaBHII
MOBEICHUSI B TIPUPOJIE, OXpPaHbl BUIOB, DKOCHUCTEM, OHWOC(hephl), COXpaHEHHH COOCTBEHHOTO 3I0POBbS M 30POBBS
OKpYKaIOMUX Jrojel (cobmonenust Mep npoduiakThky 3a00aeBaHuii, oOecrieueHrne Oe30NMacCHOCTH XKU3HEAEATEILHOCTH B
Ype3BBIYANHBIX CUTYAIUSIX MPUPOJAHOIO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE UCHOJIb30BaHUSI OMOJOTMYECKHX 3HAHUU U
YMEHUM B IOBCEIHEBHOW )KU3HU;

CO3/IaHME€ YCJIOBUH JUIs OCO3HAHHOTO BHIOOpa OOYYAIONIMMHKCS HWHAMBHIYAIbHON 00pa30BaTENIbHON TpPaeKTOPHH,
CIIOCOOCTBYIOIIEH TMOCHenyIoneMy TpodeCcCHOHATFHOMY CaMOOTPEICICHHUI0, B COOTBETCTBHH C WHANBUAYATbHBIMU
MHTEpEeCcaMu U MOTPEOHOCTSIMU PETHOHA.

OO11iee yKCIO YacoB, OTBEECHHBIX HA M3y4Ye€HHE OMOJIOTMU Ha YTIyOJIEHHOM YPOBHE CpPEIHEro oOIIero o0pa3oBaHMUs,
coctaBisiet 204 gaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 yaca B HEZIEIHO).

OT60p opraHU3aIMOHHBIX (HOPM, METOJIOB U CPEICTB OOYUYEHHS] OMOJIOTUN OCYIIECTBISIETCS ¢ YUYETOM CIEU(PUKHA ero
COJEp)KaHUsl M HANpaBICHHOCTH Ha TMPOJOJDKEHHE OHOJOrMYEeCKOro o0pa3oBaHHMS B OpraHU3alUsAX CpPEIHEro
MPO()eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUsI.

OO0s13aTENBbHBIM YCIOBUEM MPHU 00yYeHHH OMOJIOTUH HA YTiyOJIEHHOM YPOBHE SIBIISETCS MPOBEACHHE Ta00PaTOPHBIX U
npakTHdecknx pabor. Taxke ydacTue OOy4aromIMXCs B BBIMOJHEHUHM MPOEKTHBIX M Y4eOHO-HCCIEIOBATEIBbCKUX pPadoT,
TEMaTHUKa KOTOPBIX OIpPENeTSeTCs YYUTEIEM Ha OCHOBE HMMEIOIIMXCS MAaTepHAIbHO-TEXHUYECKHX PECYPCOB M MECTHBIX
IIPUPOJIHBIX YCIOBUM.



COIAEPKAHUE OBYUYEHUA

10 KJTACC

CopnepxaHne NMPOrpaMMBbl, BBIACIICHHOE KYPCUBOM, HE BXOIUT B NPOBEPKY IOCYJAapPCTBEHHOM HTOIOBOM aTTECTALUU
(T'HA).

Tema 1. buosiorust kKak Hayka

CoBpemeHnHass Ouonorusi — KOMIUIEKCHas Hayka. KpaTkas ucTtopusi pa3BuTus Ouojioruu. buomormyeckue Hayku u
u3ydaemble UMH npooiembl. DyHaaMeHTanbHbIe, IPUKIAIHbIE U IOMCKOBBIE HAyYHbIE UCCIEI0BAaHUS B OMOJIOTHH.

3HaueHue OMoJa0ruu B GOPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTuHBI Mupa. [Ipodeccun, cBsi3aHHbIE €
Ouonorueil. 3HaueHHWe OMOJIOTMM B TNPAKTHUUECKON JAEATEIbHOCTM 4YEJIOBEKa: MEIUIMHE, CEJIbCKOM XO35HCTBE,
IIPOMBILUIEHHOCTH, OXPaHE IPUPOIBI.

JlemoHCcTpanuun

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneir, XK. b. Jlamapkx, Y. Hapsun, VY. lapseii, . Mennens, B. .
Bepnanackuii, U. I1. ITasnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-Pecosckuii, [x. Yorcon, ®@. Kpuk, /1. K.
benses.

TabGmuis! u cxeMbl: «CBsi3b OMOJIOTHH C JPYTUMH HayKaMuy, «Cuctema OMOIOTHYECKUX HAYK.

Tema 2. ’)KuBble cucTeMbl U UX H3y4YeHHE

JXKuBble cucrempl Kak npeamer uzydeHust Omosioruu. CBOMCTBA JKMBBIX CUCTEM: €IMHCTBO XMMHYECKOI'O COCTaBa,
JUCKPETHOCTh W LEJIOCTHOCTb, CJOKHOCTb M YIOPSAJOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpIraHU3aLus,
CaMOBOCIIPOU3BEACHUE, PA3IPaKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YPOBHH OpraHM3allyd >KUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIJIECTOYHBIM, TKAHEBBIM, OPraHW3MEHHBIM, IOIYJSLHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OHoreoneHoTHYeCKuit), onocdepusiit. [Iporeccel, mpoucxoasiue B )KUBbIX cucTeMax. OCHOBHBIC
npu3HaKy xuBoro. XKusHe kak gopma cymiectBoBaHusi Mmatepuu. Hayku, nsyyaromye *uBble CUCTEMbI Ha Pa3HbIX YPOBHAX
OpraHU3aLMH.



Nzydenue xxuBbix cucreM. MeTosl Ononornueckoit Hayku. Habnronenue, nusmepenue, S3KCepUMEHT, CUCTEMATHU3alIHs,
MeraaHanus. I[loHaTre 0 3aBUCHMMON U HE3aBUCHUMOU NepeMeHHoU. [InmanupoBanue sxcnepumenra. IloctaHoBKa u nmpoBepka
runore3. HyneBas runoresa. Ilonstue BbIOOpKM M €€ 10CTOBEpHOCTh. Pa3zbpoc B Ouonorumueckux AaHHbIX. OleHKa
JOCTOBEPHOCTH IOJYYEHHBIX pE3yJIbTaTOB. [IpUUMHBI HCKa)KEHUS pe3yJIbTaTOB dKCIepUMEHTA. [IoHATHE cTaTHCTHYECKOro
TecTa.

JlemoHCcTpanumn

Tabmuupr 1 cxeMbl: «OCHOBHbIE NPHU3HAKHU JKU3HW», «buonorundeckue cuctembdy, «CBONCTBAa KXUBOM MaTepuUm»,
«YPpOBHU OpraHu3aldd >KUBOU NpUPOAbD), «CTpoeHuEe >KUBOTHOM KIETKM», «TkaHM >KMBOTHBIX», «CHCTEMBI OpPraHOB
4eJI0BEYECKOro opranu3May, «buoreonenosy», «buocgepa», «MeTopl H3ydeHHsI )KUBOIM IPUPOIBD».

Oo6opynoBanue: 1abopaTopHoe 000pyI0BaHUE IJI MPOBEACHUS HAOIIOICHHMN, N3MEPEHHM, SKCTICPUMEHTOB.

IIpakTHyeckas padora «licnosb30BaHUE PAa3IMYHBIX METOAOB IPU U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorus KJIeTKH

Knetka — cTpyKTypHO-(QyHKIMOHAIbHAS €IMHULA )kUBOro. MicTopus otkpeitusa kietku. Padotel P. I'yka, A. JleBeHryka.
Knerounas reopus (T. llIBanu, M. Illneiinen, P. Bupxor). OCHOBHBIE TTOJIOKEHHUSI COBPEMEHHON KJIETOYHON TEOPHH.

MeToapl MOJIEKYJISIPHON U KIETOYHOW OMOJOTHH: MHUKPOCKOMHMS, XpomaTorpadus, 3nekTpodopes, METOA MEUYEHbIX
aToMOB, IuddepeHInanbHoe MeHTPU(yTrUpoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3y ueHue @UKCUPOBAHHBIX KIIEMOK.
DnexTpoHHas MUKpockonus. Kougoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpan U

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. lneitnen, P. Bupxos, K. M. bap.

Tabmumbsrt u  cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBIM MHUKpOcKom», «Mcropus pa3BUTHS METOJIOB
MHKPOCKOITAW.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENAapaThl pACTUTENbHBIX, )KUBOTHBIX U OAKTEPUAJIbHBIX KIIETOK.

IIpakTnyeckas paGora «l3yyeHne MeTomOB  KJIETOUYHON  Ouojoruu  (Xpomarorpadus, 3neKTpodopes,
auddepennnanbHoe neHTpudyruponanue, [1LP)».

Tema 4. Xumnueckasi OpraHn3anus KJIeTKH



XUMHUYECKUHN COCTAB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIJIEMEHTBL. Bosa 1 €€ ponb Kak pacTBOPUTENS, pEareHTa,
y4acTue B CTPYKTYPHUPOBAHUM KJIETKH, TEIIOpEryssiiuu. MuHepaibHble BEIlecTBa KIETKU, X Ouonornyeckas poib. Poib
KAaTUOHOB U aHUOHOB B KIIETKE.

Opranuueckue BellecTBa KJIETKU. bruonorndeckue noinumepsl. benku. AMUHOKUCIOTHBIN cocTaB 0enkoB. CTPYKTYpHI
0enkoBoil Mosekynbl. [lepBuuHas cTpykTypa Oeika, MenTUAHAs CBS3b. BTOpHuYHas, TpeTHUyHas, YETBEPTUUHAS CTPYKTYPHL.
Henarypanus. CorictBa 6enkoB. Kinaccuduxaims 0enkoB. buonornueckue Gpynkunu 6enkos. [Ipuonul.

VYrneBoabl. MoHocaxapuibl, Iucaxapuabl, OJUTOcaxapuabl W moiucaxapuabl. OOmuUN TUIaH cTpoeHus U (pusmko-
XUMUYECKUE CBOMCTBA yIieBoA0B. buonornueckue GyHKIUN yTriIeBOAOB.

Jlurunpl. T'uapodunsHo-TUApOdOOHBIE cBoMcTBA. Knaccudukamus nunuaos. Tpuraunepuasl, Gocoaunuabl, BOCKH,
crepounsl. buonornueckue Gynkuu aunuaoB. OOmuMe CBONCTBA OMOJOTHUYECKUX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaMO03aMbIKaHHIO, OJYPOHULAEMOCTb.

Hyxnennossie kucinotel. JIHK 1 PHK. Ctpoenue nHykiienHoBbIX KucI0T. Hykneotuapl. [IpuHIMn KOMIieMeHTapHOCTH.
[IpaBuno Yapradda. Crpykrypa JJHK — nBoitHas criupans. Mectonaxoxaenue u ouonornueckue ¢yukiun JIHK. Buas
PHK. ®ynkiuu PHK B knetke.

Crpoenue ™onekynsl AT®. Makpospruueckue cBsi3u B Mojekyne AT®. buonoruueckue ¢ynkiuun ATO.
BoccranoBneHHbIE TIEPEHOCUNKH, NX (DYHKINHU B KIETKe. /{pyeue nyxneozuompugpocgamor (HT®). CexBenupoanue JIHK.
Memoowl cenomuxu, mpancKkpunmomuKu, npomeoMuKu.

CtpykTypHasi Ouoiorusi: OuoxuMmuueckre u OUo(U3NYeCKrue UCCIEeI0OBAHNS COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpHI
ouomonekyn. Moodenuposanue cmpykmypvl u QYHKYUti OUOMONEKYL U ux Komniekcos. KommnviomepHuvlil ousaiin u
opeaHu4ecKull cunmes OUOMOJIEKY U UX HENPUPOOHBIX AHATLO208.

JlemoHCcTpanuun

[Toptpertsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C. [Ipy3unep.

Huarpammel: «PacnipeieneHne XMMHYECKHX JJEMEHTOB B HEXKHUBOW mpupoae», «PacmpeneneHue XuMHYECKUX
AJIEMEHTOB B JKMBOM IIPUPOIEY.



Tabmuust u cxemsl: «Ileproauueckast Tabnua XUMUYECKUX 3JIEMEHTOB», «CTpOoeHHE MOJIEKYJIbl BOABD), «BemecTa B
coctaBe OpraHu3MoB», «CTpoeHHe MOJeKyabl Oenkay, «CTpyKTypbl O€nKoBOM MoyeKyib», «CTpoeHHEe MOJIEKYT
yrieBoAoB», « CTpoeHure MOJIEKyI TUnuaoBy, « HykiaenHoBbie KUCTOThIY, «CTpoeHne MoiaeKyabl ATOy.

O6opynoBanue: XuMU4YecKas mocyaa u 000pya0BaHHeE.

JlabopaTopnasi pabora «O0HapyxeHHEe OETKOB C TTOMOIIbIO KAU€CTBEHHBIX PEAKIHIl».

JlabopaTopnasi paGora «lVccnenoBaHue HyKJIEHHOBBIX KHCIIOT, BBIICIEHHBIX U3 KIETOK Pa3IMYHBIX OPTaHU3MOB.

Tema 5. CTpoeHue u pyHKIMH KICTKH

Tunel KJIETOK: 3yKapuoTHUecKasi u mpokapuoTuieckas. CTpyKTypHO-(yHKIIMOHATIbHBIE 00pa30BaHuUs KJIETKH.

Ctpoenue nmpokaprotuyeckoi kietku. Kierounas crenka 6akrepuil u apxeil. OcoOOEHHOCTU CTPOEHUS reTepoTpodHOIM
U aBTOTPO(PHOM MPOKAPHUOTHIYECKUX KIIETOK. MecTo U pojIb MPOKapHOT B OMOIIEHO3aX.

Crtpoenue n (pyHKIMOHUpPOBAHUE dyKapuoTHueckoi kieTku. [1nazmatuueckas memOpana (ruazmanemma). CTpyKTypa
MJIa3MaTHYecKo MeMOpaHbl. TpaHCIOpT BElIeCTB Yepe3 MIa3MaTHYeCKyr0 MeMOpaHy: naccuBHbIN (1uddy3us, ooneruéHHast
nuddy3ust), akTUBHBINA (MMEPBUYHBIN M BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lomynponuiiaeMmocts MmemMOpanbl. Pabota HaTpwii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLUUTO3, (paronuTo3. Dk3ouuto3. Knertounas crenka. CTpykTypa v GyHKIUH KIETOUHON
CTEHKH pacTeHUi, rpuOoB.

[urormasma. I{uto3onb. [{utockener. J[Bmwkenne muroriazMbel. Opranouasl KieTku. OmHOMEMOpPaHHBIE OPTaHOWIBI
KJIeTku: sHpomnasmarudeckas cetb (JIIC), anmapar ['onbmpku, nAM30COMBI, UX CTpoeHHME W (QYHKUMU. B3anmocBs3b
OJIHOMEMOpPaHHBIX OPraHouIoB KieTKH. CTpoeHHE TpaHyJspHOro peTuKyiayMa. Mexanusm Hanpaenenus oOenxos 6 IIIC.
Cunte3 pacTBOpuUMBIX O0enkoB. CHHTE3 KJIETOUHBIX MeMOpaH. ['mankuil (arpanyssspHBINA) 3HIOTUIa3MATUYECKUN PETUKYITYM.
CekperopHas ¢pynkuus anmnapara ['onsmxu. Moouguxayus 6enxos 6 annapame I'onvoxcu. Copmuposka b6enkos é annapame
T'onvoxcu. Tpancnopt BeecTB B kKieTke. Bakyonu pactutenbHbix kieTok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOWIbI KJIETKWA: MHMTOXOHIPUH, IUIACTUIBL. [lpoucxosicoenue Mumoxouopuil u NaAACMUO.
Cumbuocenez (K.C. Mepeosckosckuii, JI. Mapeynuc). Ctpoenrne U (yHKIIMM MUTOXOHJpUH M Iuiactuia. llepBuuHele,
BTOPUYHBIC U CJIOXKHBIE MIACTHIbI (DOTOCHHTE3UPYIOIIUX SYKApUOT. XJIOPOILIACThI, XPOMOILIACTHI, JEHKOIIACTHI BBICHIINX
pacTeHUN.



HememOpanubsie opranouasl kietku CtpoeHne M (QyHKUMM HEMEMOpaHHBIX OpPraHOUIOB KIETKU. PuOOCOMBI.
IIpomesicymounvie gpunamenmol. MuxkpopuiaMeHTbl. Akmunosbvie Mukpoguiamenmsi. MplllIeUHbIE KIETKU. AKMUHOGblE
KOMNOHEeHmbl HeMblueunblx Kiemok. Mukporpyoouku. Kierounslii nentp. CtpoeHue u ABMKEHHUE KIYTUKOB U PECHHUUEK.
MuxkpotpyOouku nutonnasMmel. LleHTpuons. benku, accoyuupogeanmvie ¢ Mukpoguiamenmamu u MUKpPOmMpyOOuUKamu.
Momopmnvie benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapyuoIUla3Ma, SAPBIIIKY, UX CTpoeHHe U (PpyHKuuUU. SnepHbiil OETKOBBIM MaTPHKC.
[IpocTpaHCTBEHHOE PACIIOIOKEHUE XPOMOCOM B UHTEP(A3HOM siApe. Dyxpomamun u cemepoxpomamur. benku xpoMaTuHa —
TUCTOHBL. JJuHamuka s10epHot 00010uKu 8 Mumosze. Hoepuviii mpancnopm.

Knerounsle BintoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapUOT (PaCTUTENIBbHOM, )KUBOTHOW, TPUOHON ).

JlemoHCcTpanuun

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

TaOmups! u cxemsl: «CTpoeHUE PYKapUOTHUYECKOH KIETKN», «CTpoeHue KUBOTHOHN KIeTKN», «CTpoeHue pacTUTENbHON
KIETKN», «CTpoeHUE MUTOXOHAPUNY, «Sapoy, «CTpoeHre NPOKapUOTHUECKON KIETKI.

OOopyoBaHMEe: CBETOBOM MMKPOCKON, MHKpPOIIpPENapaThl PACTUTENIbHBIX, MXHUBOTHBIX KJIETOK, MMKpPOIpEnapaThl
OaKTepHaTbHBIX KIETOK.

JlabopaTopnasi padora «/3ydyeHue CTpoeHUS KIETOK Pa3IMYHBIX OPTaHU3MOBY.

IpakTnueckasi padora «l3yueHne CBONCTB KIETOUHOH MEMOpPaHbBD».

JlabopaTopHasi paGora «lccnenoBanue mia3Moin3a U Jeia3Moin3a B paCTUTENbHBIX KIETKax».

IIpakTuyeckas padora «l3yueHre ABMKEHUS UTOIIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NPeBpallleHUE JHEPIUM B KJIeTKe

AccUMUIISIIIUSL W JUCCUMHIIIALMSA — JIBE€ CTOPOHBI MeTa0onu3ma. Tumbl oOMEHa BEIIECTB: aBTOTPOQHBIM U
reTepoTpodHbIN. YUyacThe KHUCIOpoaa B 0OOMEHHBIX IIpoleccax. DHepreTnueckoe odecrneyeHne KieTku: npespamienue ATO B
0oOMeHHBIX npoueccax. PepMEHTATUBHBIN XapaKkTep peakuil KJIETOYHOro MeTaboau3Ma. @epMeHThI, UX CTPOEHHE, CBOMCTBA
u MmexaHusMm JeictBus. Kopepmentsl. OTnnuus (epMEHTOB OT HEOPraHMYECKHUX KaTallu3aTopoB. benku-akTUBaTOpHl U
OeNKU-UHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX PEAKIIUNA OT Pa3INYHbIX (PaKTOPOB.



[lepBuuHbIl CHHTE3 OpraHMYECKHX BeIIECTB B kieTke. DOTOCHHTE3. AHOKCUCeHHbIU U OKCUSEHMbIU homocuHmes y
oaxkmeputi. Ceemocobuparowjue nueMeHmvl U NUSMEHMbl PeaKyuoHHo20 yenmpa. PoIb XIJIOPOIUIACTOB B Ipoliecce
dotocunTe3a. CBeroBas u TemHoBas (Ba3pl. Pomoovixanue, Cs., Co. u CAM-munvr gpomocunmesa. IlpoayKTUBHOCTH
¢dboTocunTeza. BausiHue pazaudHbiX PaKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HAUEHUE (POTOCHUHTE3A.

Xemocunrte3. Pa3HooOpaszue OpraHn3MOB-XEeMOCHHTETHKOB: HUTPUPHUIHMPYIOMIME OakTepuu, Keae300aKTepui,
cepobakTepuu, BOJAOPOIHbIE OaKTepHH. 3HAYCHUE XEMOCHHTE3a.

AHaspobHble opranu3Mbl. Bunbel Opoxkenus. [IpoaykTbl OpoxeHHS W MX HCIOJB30BAHHE YEOBEKOM. AHa’pOOHBIE
MUKPOOPTaHU3MbI KaK 00BEKThl OMOTEXHOJIOTUH U BO30YIUTENIN OOJIC3HEH.

AspoOHBIE OpraHu3Mbl. JTallbl dHEpreTuyeckoro oomena. IloaroToBuTenbHbIN 3Tamn. ['MUKOAN3 — OECKUCIOPOAHOE
pacIlerIeHHE TIIIOKO3BI.

buonoruueckoe okucieHue, WU KIETOYHOE AbIXaHue. Pojlb MUTOXOHIpHI B Mpoleccax OMOJIOTHYECKOTO OKUCICHHS.
Huxmuyeckue peakuuu. OxkucnutensHoe hochopunupoBanue. Inepeus memopanrnoco epaouenma npomonos. Cunmes ATD:
paboma npomounnou ATD-cumnmaszvl. llpeumymiecTBa a’poOHOro IMyTH OOMEHA BEHIECTB Tepesl aHa’pOOHBIM.
D¢ HEeKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JlemoHCcTpanuun

[Toprpetsr: k. ITpuctiun, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «DorocunTe3», «IHeprernyeckuii obmen», «buocunre3 Oenka», «CtpoeHue QepmeHTay,
«XEMOCHUHTE3Y.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, OOOpyJOBaHME JJisi TPUTOTOBJICHHUS TIOCTOSHHBIX W BPEMEHHBIX
MUKpPOIIPENnapaTos.

JlabopaTropHasi pabora «/3yueHue KaTaTuTHIECKON aKTUBHOCTH ()epPMEHTOB (Ha MpUMepe aMuIa3bl WA KaTajlasbl).

Jlaboparopnasi padora «/3yueHue QepMEHTATUBHOrO pAacCIICIUIEHUs NEPOKCHAA BOAOPOJa B PACTUTENbHBIX U
KUBOTHBIX KIJIETKAX).

JlabopaTopnasi pabora «CpaBHeHHE MPOIIECCOB (DOTOCHHTE3a U XEMOCHUHTE3a.

Jladoparopnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKECHHUS U IBIXAHHS.

Tema 7. HacaeacrBenHass uHGoOpManus U peajiu3anus eé B KJIeTKe



Peakuuu matpuuHoro cuHtesa. IIpHHIMI KOMIUIEMEHTApHOCTHM B pEAKUUAX MATPUYHOrO CHHTe3a. Peanmnszanus
HacyencTBeHHOM nHpopmanmu. ['enernyeckuit ko, ero cBorictBa. Tpanckpunius — marpuunbiii cuaTe3 PHK. IIpuniumns
TPAHCKPUNILMU: KOMIUIEMEHTAPHOCTh, AHTUINAPAJIIEIBHOCTh, ACUMMETPUYHOCTh. Co3pegsanue mampuynvix PHK 6
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancmsimust u e€ sranel. Yyactue tpancnoptHeix PHK B OmocunTese Oenka. YcnoBust OuocuHTe3a Oenka.
KoaunpoBanue amunokuciot. Pons pubocom B OuocunTese Oenka.

Cospemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHusalnusi T€HOMa y MPOKApUOT U SyKapuoT. Perysanus
aKTMBHOCTHU I'€HOB y mpokapuoT. ['unoresza onepona (D. Kaxob, K. MaHo). Monexynaprvie mexanuzmvl IKCHPecCuu 2eH08 y
aykapuom. Ponv xpomamuma 6 peeynayuu pabomel 2enog. Perynanus OOMEHHBIX MpolieccoB B kieTke. Kiierounsii
rOMEOCTa3s.

Bupycbl — HekneTouHble (QOpMbl KHM3HM M oOnuratHeie mnapa3utbl. CTpoeHHE MPOCTHIX U CIOKHBIX BHPYCOB,
perpoBupycoB, OaktepuodaroB. JKusnenunvui yuxn JIHK-codepocawux eupycos, PHK-cooepocawux eupycos,
baxmepuogacos. Obpammuas mpaHcKpunyus, pegepmasa, unmezpasd.

Bupychsie 3abonieBanus uenoBeka, >XMBOTHBIX, pacteHuir. CIINJ], COVID-19, coumanpHble W MEIUIIUMHCKHUE
POOJIEMBI.

buoungopmamuxa: unmeepayus u ananuz o6orvuux maccugos («bigdatay) cmpyxkmypueix Ouonocuueckux OaHHBIX.
Hanomexnonoeuu 6 buonoeuu u meouyune. llpoepammupyemvie ghynkyuu d6enxkos. Cnocobsvt 00cmagku 1ekapcms.

JdeMoHcTpan U

[Toptpersr: H. K. Konsuos, /. Y. IBanoBckuid.

Tabmuubr u cxemsl: «bruocuaTes Oenkay, «I'eneTnueckuii kom», «Bupyce», «baktepruodarny.

IIpakTHyeckas padora «Co3naHue MOJIEI BUPYyCay.

Tema 8. ) KuzHeHHBIH HUKJI KJICTKH

Knerounsléi nmki, ero mepuonasl u perymsius. Marepdaza m muto3. OcoOEHHOCTH MPOILECCOB, MPOTEKAIOUIUX B
untepdaze. IloaroroBka kietkn K jeneHuto. [lpecuHrernyeckuit  (MOCTMUTOTHYECKHI), CHHTETHYECKHM U
MOCTCUHTETHYECKHUM (IPEMUTOTHUECKUI) TEPUOIbI HHTEP(A3bI.



Marpuunbii cunrte3 JJHK — permukanusa. [puamyne! permmukanum JIHK: koMmmeMeHTapHOCTS, MMOJITyKOHCEPBATUBHBIN
CUHTE3, aHTunapauieabHocTh. Mexanusm pemukanuu JJTHK. Xpomocomel. Ctpoenne xpomocoM. Tenomepsl U Teromepasa.
XPpOMOCOMHBIN HA0OP KJIETKH — KapUOTHUN. JIMIIOUIHBIA U TalIOUIHBIA HA0Ophl XPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Henenne kietkn — muTo3. CTaauM MHUTO3a W NPOUCXOIAIIME B HUX mpouecchl. Tumbsl mMuTo3a. Kapuokunes u
LATOKMHE3. brnonornyeckoe 3HayeHne MUTO3A.

Perynsus MutoTHUeCcKOTO MK KIeTKHU. [Iporpammupyemasi KieTouHasi THOeb — aromnTos.

Knerounoe sapo, XpomMocombl, (YHKIIMOHAJIbHAs TeHOMUKA. Mexanuzmovl nponugepayuu, ougpdepenyuposxu,
cmapenust u eubenu kiemox. «l{ugposas knemxay — buoungopmamuveckue mooenu QyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHCcTpanuun

Tabmuupl 1 cxeMbl: «KU3HEHHBIN UK KIETKW», «Muto3», «CtpoeHue xpomocom», «Permkanus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIpenaparhbl: «MHUTO3 B KJIETKaX KOpPEIIKa JIyKay.

JlaGopaTopHasi padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENIAPATAX.

JlabopaTropHasi padora «HabnrogeHne MuTo3a B KJIE€TKaX KOHYMKA KOPEIIKa JiyKa (Ha TOTOBBIX MUKpPOIIpEnaparax).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonoruueckoe paznoodpasue opranu3mMoB. OJHOKIETOUHbIE, KOJOHUATbHBIEC, MHOTOKJIETOUHBIE OpPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U >KU3HEACATEIbHOCTH OJHOKIIETOUYHBIX OPraHu3MoOB. baktepuu, apxeu, OJHOKJIETOYHBIE
rpuObl, OJHOKJIETOYHBIE BOJOPOCIH, IPYTUe NpOTUCThI. KosloHMaNbHbIE OpTaHU3MBI.

B3anMocBA3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMbI OpraHoB. OpraHu3M Kak €IMHOE 1IEJI0€.
I'omeocras.

Txanu pactenuit. Tumbl pacTUTENBHBIX TKAaHEH: 0Opa3oBaTenbHas, TOKPOBHAs, TPOBOAAIIAs, OCHOBHAS, MEXaHHUECKAS.
Oco0eHHOCTH CTPOEHUS, (PYHKIIMI 1 paclooKEHUsI TKAHEW B OpraHax pacTeHH.

TkaHM )KMBOTHBIX M YEJOBEKA. THIBI )KMBOTHBIX TKAaHEW: SMUTEIHANIbHAS, COCIUHUTENbHAS, MBIIICYHAsI, HEPBHAs.
OcoOeHHOCTH CTpOCHHUS, PYHKINN U PacIlOOKEHUs TKaHEeW B OpraHax >KMBOTHBIX U U€JIOBEKa.

Opranbl. BereratuBHbIE W IeHEpaTUBHbIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI OPraHOB >KMBOTHBIX M YEJIOBEKA.
@YHKIIMU OPTraHOB U CUCTEM OpPTaHOB.



Omnopa tena opranu3zMoB. Kapkac pacrenuid. CkeneTsl 0OJJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX dUBOTHBIX. HapyKHbII U
BHYTpEeHHUH ckeneT. CTpPOCHUE U TUIIbI COEUHEHUS KOCTEN.

JIBukeHue opranu3MoB. JIBHKEHUE OJHOKJIETOYHBIX OPTaHU3MOB: aMEOOUIHOE, KTYTUKOBOE, PECHHUYHOE. [IBrHxkeHue
MHOT'OKJIETOYHBIX PACTEHHUM: TPONU3Mbl M HACTHUH. J[BMKEHWE MHOTOKIIETOYHBIX >KMBOTHBIX M 4YEJOBEKAa: MbILICYHAs
cuctema. Pepnexc. CkeneTHble MBILIIBI U UX paboTa.

IIntanue opranmsmos. llornomenue BOABI, YIJIEKHCIOrO ra3a M MHUHEPAIBHBIX BEIIECTB pacTeHusMuU. l[lurtanue
KUBOTHBIX. BHYTpPUIIONIOCTHOE W BHYTPUKIETOYHOE MHIIEBapeHHe. I[IuTaHue ™NO3BOHOYHBIX MKUBOTHBIX. OTIemb
NUILIEBAPUTENIBHOTO TpakTa. [InieBapurenbHble xkene3bl. [IunesapurenpHas cuctemMa 4eoBeKa.

Jpixanue opranu3moB. [lpixanue pacteHuid. [Ipixanue >kuBOTHbIX. Ju(dy3us ra3oB yepe3 MOBEPXHOCTb KIETKHU.
Koxnoe npixanue. JlpixarenbHas moBepxHOCTh. JKabGepHoe M j€rouHoe apixanue. JlpixaHue MO3BOHOYHBIX >KMBOTHBIX U
YeJIOBEKa. OBOJIOLHMOHHOE YCIOXHEHHE CTPOEHUsS JETKMX IO3BOHOYHBIX JKUBOTHBIX. /[pIXaTenpHas cHCTEMa YeJIOBEKA.
MexaHu3M BEHTHISAIUU JETKUX Y TITUI U MIIEKOMMUTAIOMUX. Perysius neixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEHIECTB y OpPraHuW3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHWil. TpaHCHOPT BEWIECTB Y KUBOTHBIX.
KpoBenocHast cuctema u €€ opranbl. KpoBeHOCHas cucTtema MO3BOHOYHBIX JKUBOTHBIX M 4esnoBeka. Cepaue, KpOBEHOCHBIE
cocyabl U KpoBb. Kpyru kpoBooOpaiieHusl. DBOMIOIMOHHBIE YCIOKHEHUSI CTPOSHUSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX
KUBOTHBIX. PaboTa cepara u e€ perymsius.

Brinenenne y oprann3MoB. Beinenenne y pacteHuid. Beinenenne y xuBOTHbIX. CoKpaTuTelbHble Bakyoiu. Oprasbl
BbIiesieHus. DuibTpanus, ceKpelusi 1 00paTHOE BCACHIBAHUE KaK MEXaHU3Mbl pa0OThl OpraHoOB BbleseHus. CBsA3b MOJIOCTU
TeJa ¢ KPOBEHOCHOW M BBIJEIUTENIHON cUCTeMaMU. BbljieneHre y oO3BOHOYHBIX KMBOTHBIX U yenoBeka. [louku. CtpoeHue
u ¢pyHKIIMOHHpoBaHue HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil W LHUCTHI MPOCTEHIINX. 3ammTa y
MHOTOKJIETOYHBIX pacTeHnid. KyTtukyna. Cpencrsa mnacCUBHOM U XUMHYECKOM 3aIIUThl. OUTOHUNIBI.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpPOBBI M MX MpPOM3BOJHBIE. 3alllUTa OopraHu3Ma ot Oone3Hel. UMmyHHas
cuctema yenoBeka. KiieTouHblif 1 ryMOpalibHbIN HMMYHUTET. Bpoxka€HHBIN 1 TpuoOpeTEHHbIN ciennpruueckuii UMMYHHTET.
Teopus kioHanbHO-cenekTuBHOTO MMmyHutera (II. Opnux, ®@. M. bepuer, C. ToneraBa). BocmanurteibHble OTBETHI
opraHu3MoB. Posb BpOKIEHHOTO UMMYHHUTETA B pa3BUTUN CUCTEMHBIX 3a00JI€BaHU.



PazgpaxumMocTe W peryjasuus y OpraHu3MoB. Pa3apakuMoCTh y OJHOKIETOYHBIX OpPraHU3MOB. TaKCHCHI.
PaznpaxuMoCTh 1 peryisanms y pacTeHuil. POCTOBBIE BEIECTBA U NX 3HAYEHUE.

HepBHast cucrema u pediaekTopHas peryjsiuus y XUBOTHbIX. HepBHast cucrema M €€ OTHEdbl. DBOJIIOLIMOHHOE
YCIIO)KHEHUE CTPOEHUS HEPBHOW CHCTEMBI y JKMBOTHBIX. OTAENIBl TOJOBHOIO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Peduiekc u
pednexropHas ayra. bezycioBHbIe U yCIIOBHBIE pe(IICKCHI.

I'ymopanbpHast perymsuus M 3HAOKPUHHAsA CHCTEMA >KMBOTHBIX M 4YenoBeKa. JKene3bl dSHIOKPUHHOW CHCTEMBI U HX
ropMmoHsl. [leiicTBie ropMOHOB. B3anMOCBsI3p HEPBHOM M 3HJOKPUHHOM cucTeM. [ unoranamo-runodusapHas CUCTEMA.

JdeMoHcTpan U

[Toptper: U. I1. ITaBnos.

Tabmumpl u cxembl: «OIHOKIETOYHBIE BOAOPOCTN», «MHOTrOKIETOUHBIE Bojopochny, «bakrepumn», «lIpocrteiimuey,
«Opranbl BETKOBBIX pacTeHui», «CHUCTEMbl OpPraHoB MO3BOHOYHBIX >KUBOTHBIX», «BHyTpeHHEe CTpOEHHE HaCEKOMBIX»,
«Tkanu pactenmit», «KopHeBbie cucremel», «CtpoeHue crednss», « CTpoeHHe JUCTOBOM IIACTUHKW», « TKaHU KUBOTHBIXY,
«Ckener yenosekay», «llnmesapurensHas cucrema», «KpoBeHocHas cucremay», «/lpixarenpHas cucrema», «HepBHas
cucrema», «Koxa», «Mpbliednas cuctema», «BolaenurensHas cucrema», « JHIOKPUHHASA cucTeMa», « CTpOCHHE MBILILBDY,
«Mmmynurer», «KumednomnonoctHeie», «Cxema NUTaHUS pacTeHui», « KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIXY,
«Ctpoenne ruape», «CTpoeHue MiuaHapun», «BHyTpeHHee cTpoeHHe n0aeBoro uepBsi», «HepBHas cucrema poioy,
«HepBHas cucrema narymkw», «HepBHas cucrema npecMbIKalomuxcs», «HepBHas cucrema ntuny, «HepBHas cucrema
MIIeKoNUTaIuX», «HepBHas cucrema yenoBekayn, «Peduekcey.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpPONpENnapaThl OJAHOKIETOYHBIX OPraHM3MOB, MHKpPOIpenapaThl TKaHEM,
PaKoOBUHBI MOJITIOCKOB, KOJIJICKIIMM HACEKOMBIX, HUIJIOKOKHX, XUBbIE SK3EMIUIAPhl KOMHATHBIX pacTeHHil, repOapuu
pacTeHMid pPa3HBIX OTMAETOB, BJAXKHbBIC MpENapaThl XUBOTHBIX, CKEIETHl MO3BOHOYHBIX, KOJUICKIMH OECIO3BOHOYHBIX
KUBOTHBIX, CKEJIET 4YeJIOBEKa, O0OpYyJOBaHME JUIsI JEMOHCTPALMM IIOYBEHHOIO M BO3AYLIHOIO IHUTAaHUS PACTEHMH,
paclleIIeHHs] Kpaxmasa U OesIKOB MoJ JeHCTBUEM (PEPMEHTOB, 000OPYI0BaHKE ISl IEMOHCTPALMHU OIBITOB 10 U3MEPEHUIO
KU3HEHHON EMKOCTH JIETKUX, MEXAHU3Ma JBIXaTEIbHbBIX JIBUKEHUNW, MOJEIU TOJIOBHOIO MO3ra PA3JIMYHBIX KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEe pacTeHUI.

JlabopaTopHas padora «/3yueHre TKaHEN KUBOTHBIX).



JlaGopaTopHas padora «/3ydeHre opraHoB IIBETKOBOT'O PACTCHUS».

Tema 10. Pa3mHo:KeHHe ¥ pa3BUTHE OPTAaHU3MOB

DopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecroioe (BKJIOUasi BEreTaTUBHOE) U MOJI0Boe. Bupl Oecrnoioro pa3MHOXKEHUS:
MOYKOBaHUE, CIOPYJISALNS, (PparMeHTanus, KIOHUPOBAHHE.

[TonoBoe pazmuoxeHue. IlonoBeie KieTku, uian rameTtsl. Meio3. Craguu meno3a. IloBegeHne xpomocoM B Meno3e.
Kpoccunrosep. buonornueckuit CMbICI Me€W03a M IMOJOBOro mporecca. Meno3 W €ro Mecrto B KMU3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzaponpiiieBoe pa3Butue. ['amertoreHe3 y *KuBOTHBIX. [lonoBbie xkene3pl. OOpa3oBaHHe M PAa3BUTHUE TOJOBBIX
kieTok. Criepmarorenes v ooreHes. CTpoeHUE MOJNIOBBIX KIIETOK.

OmnogoTBOpeHne U SMOPHOHANBHOE pa3BUTHE XKUBOTHBIX. CHOCOOBI OMJIOJOTBOPEHUS: HAPY>KHOE, BHYTPEHHEE.
ITapTenorenes.

NHauBHyanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOIIOTHS — HayKa O Pa3BUTHUH OpraHu3mMoB. Mopgozeenes —
00HA U3 21asHblX npobaem smopuonocuu. Konyenyus mopgocenos u mooderu mopghoeceneza. Ctamunm >MOpHOTEHE3a
’KUBOTHBIX (Ha npuMepe aarymku). pobnenue. Tunsl apodneHus. /Jemepmunuposanuoe u HedepMuHuposarntoe opooetue.
bracmyna, munvr 61acmyn. OcoOEHHOCTH NPOOJIECHUS MIICKOMUTAIONMINX. 3apOBIIIEBbIC JTUCTKU (TacTPYJISIUs). 3aKiaaKa
OpPraHoOB U TKaHEH W3 3apOABIIIEBBIX JUCTKOB. B3anMHOe BiMsiHHE YacTell pa3BUBAIOLIETOCS 3apoibllia (IMOpHUOHANIbHAS
WHIYKIUA). 3aKiaajka IJaHa CTPOCHHUS KMBOTHOIO KakK pe3yJibTaT MepapXWUYeCKUX B3aMMOJACHCTBUMN reHOB. BnusHue Ha
AMOPHUOHATILHOE PAa3BUTUE PA3TUYHBIX (PAKTOPOB OKPY>KAIOIIEH CpeIbl.

Poct u pa3Butue xuBoTHbIX. [locTomOpuonansHbi mnepuon. Ilpsimoe u Hempsimoe pas3ButHe. PasButue ¢
MeTamop($ho30M y 6E€CIIO3BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHHE IPSIMOTO U HEMIPSIMOTO Pa3BUTHA,
UX pacnpocTpaHeHWe B Mpupoje. THIbl pocTa >KUBOTHBIX. DAKTOPBI PEryslUU POCTA >KMBOTHBIX M 4esnoBeka. Cranuu
NOCTAIMOPHOHAIBHOTO PAa3BUTUS Yy KUBOTHBIX M 4yenoBeka. [lepuoabl oHTorenesa uenoBeka. CrapeHMe M CMEPTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenne u pasputue pacteHuil. 'ametodur u cnopodput. Meito3 B KU3HEHHOM LUKIE pacTeHuil. O6pa3oBaHue
cnop B mpouecce meiio3a. ['amerorenes y pacrenunid. OmiogoTBOPEHHUE U PAa3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BolHOE
OIUIOAOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.



MexaHu3MBbl PETYJISIHUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JlemoHCcTpanuun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuubr u  cxembl: «BereraTuBHOe pasMHOXeHHE», «Tumbl Oecronoro pasMHOXKEHUs», «Pa3MHOXeHHe
XJaMHUJIOMOHaAb», «Pa3smHoXkeHne »sBrieHb», «PasmHoxkenne ruapey, «Menosy», «Xpomocombl», «l'ameTorenes»,
«CtpoeHue SIMIEKIETKN U criepMaro3ouia», « OCHOBHbIE CTaAuU OHTOTeHe3a», «[Ipsamoe u Henpsamoe pa3Butue», «PazButue
MaucKoro xyka», «Paszsutue capanum», «PaszButme Jsrymku», «/{BOMHOE OIIOZOTBOPEHHE Yy LBETKOBBIX PACTECHUI»,
«CTpoeHue CeMsH OJHOJONBHBIX U JIBYJOJIbHBIX PACTEHUIN», «KM3HEHHBIN LUK MOPCKON KamycCTbD», «KHU3HEHHBIA LUKII
MXa», «/KM3HEHHBIN LIUKJI TAIIOPOTHUKA?, «KM3HEHHBIN UK COCHBDY.

OO0opynoBaHKEe: CBETOBOM MHUKPOCKOI, MUKpOIpENapaThl SUIEKIECTOK U CHEpPMaTO30Ma0B, Mojenb «l{uki pa3Butus
JSATY KA.

JlaGopaTopHasi padora «/3ydeHne CTpOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENApaTax».

IIpakTnueckasi padora «BbIsIBICHUE TPU3HAKOB CXOCTBA 3apOBIIIEH TO3BOHOYHBIX JKUBOTHBIXY.

JlaGopaTopHasi padora «CTpoeHre OpraHoB pa3MHOKEHHUSI BBICIIIUX PACTCHUIN.

Tema 11. I'eneTHka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHM3MOB

HcTtopusi cTaHOBiIeHUSI W pa3BUTHs TeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T. Moprana. Ponp
OTEUYECTBEHHBIX YUYEHBIX B pa3Butum reHetuku. Pabotelt H. K. Konwsnosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TE€HETUYECKUE MOHSATUS W CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIeNIbHbIE T€HbI, aJbTEPHATHBHBIC
MPU3HAKW, JOMUHAHTHBIA W PEIECCUBHBIM MPU3HAK, TOMO3UIOTA, TETEPO3UrOTa, YUCTas JIMHUSA, THOPHUIBI, T€HOTHII,
¢dbenotun. OCHOBHBIC METOBI TEHETUKU: THOPUTOIOTUIECKUH, IIUTOIOTUYECKHUA, MOJICKYISIPHO-TCHETUYECKHM.

JdeMoHcTpan U

IToptpetsr: I'. Mengens, I'. ne ®pusz, T. Mopran, H. K. Kombnos, H. . BaBunos, A. H. benozepckuii, I". /.
Kapnieuenko, 0. A. ®uwmmuenko, H. B. Tumodees-PecoBckuii.

Tabnuie! v cxembl: «MeTOoIbl TeHETUKNY, «CXEMbI CKPEIIUBAHUD.

JlabopaTropHasi pabora «/Ilpo3oduia kak 00bEKT FTeHETUYECKUX UCCIICTOBAHUY.



Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

MounoruOpunnoe ckpemuBanue. [lepBbiii 3akoH MeHaenst — 3aKOH €IMHOOOpas3usi TMOPUIOB MEPBOTO MOKOJICHHS.
[IpaBuno nomuHupoBaHus. Brtopou 3akoH MeHzenss — 3aKOH paclICIUIEHWs IPU3HAKOB. llUTONOrMYeckne OCHOBBI
MOHOTMOPHIHOTO CKpELMBaHus. [ unores3a 4yucToThl raMer.

Amnanusupytouiee ckpemuBanue. [IpomexxyTounbiii xapakTep HaciaeqoBaHus. Pacuienienre npu3HakoB NPU HEMOJIHOM
JOMWUHHAPOBAHNH.

HuruOpuaHoe ckpemmBaHue. TpeTtudl 3akoH MeHzaenss — 3aKOH HE3aBHUCHUMOIO HAaCJIEAOBAHUS IPU3HAKOB.
[{uTosmornyeckue OCHOBBI AUTUOPUIHOTO CKPELIMBAHUS.

CuerieHHoe HacienoBaHue npusHakoB. Paborel T. Moprana. CremieHHOe HacielOBaHUE TI'€HOB, HapyllIEeHUE
CLCIJICHUs MEXIy 'eHaMu. XpOMOCOMHAs TEOPHs HACIIEACTBEHHOCTH.

I'eneTtrka nosia. XpOMOCOMHBIM MEXaHU3M OIPEAEIICHUS MM0Ja. AyTOCOMBI U MOJOBBIE XPOMOCOMBL. ['OMOramMeTHbIl U
reTeporamMeTHsIN 1oil. I'eHeTndeckas CTpyKTypa MOoJIOBBIX XpoMocoM. HacnejoBanue npru3HakoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucreMa. llnendorponus — MHOXKECTBEHHOE IEUCTBUE I'eHAa. MHOXXECTBEHHBIM aJlJIEIU3M.
B3aumopeiicTBue HeauienbHbIX reHoB. KoMmmuieMenTapHoCTh. Onucras. [lonumepus.

['eHeTnyeckuil KOHTPOJb PAa3BUTHS PACTCHUN, JKUBOTHBIX M YEJIOBEKa, a TaKkKe (PU3MOJIOTHYECKUX TMPOIECCOB,
MOBEICHUSA U KOTHUTUBHBIX (YHKIMH. ['eHeTHUeCKne MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35SUH —
HapasuT» U «XO35IMH — MHUKPOOMOM». I'€HeTHdecKHe acleKThl KOHTPOJS U M3MEHEHMs] HAacCJIEJCTBEHHOW HMH(OpMalUHu B
IIOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JlemoHCcTpanuun

IToptpetst: I'. Mennens, T. Mopras.

Tabmuupr m cxembl: «llepBelii M BTOpoW 3akoHbl Mennems», «Tpernii 3akoH Menaens», «AHaIU3UpyroLIee
cKpelrBanuey», «HenomHoe noMuHupoBanuey, «CHEIUIEHHOE HACIEeI0BaHUE MPU3HAKOB y Opo30¢puib», «l eHeTrka nomia»,
«Kapuotun uenoseka», «Kapuotun npozoduisy, «Kapuotun ntuuel», «MHOKECTBEHHBIN ayuienn3M», «B3aumonelictBue
TE€HOBY.



OO6opymoBanue: MOJENb ISl IEMOHCTPAIMKN 3aKOHOB €IMHOOOpa3wsl THOPHUIOB MIEPBOTO MOKOJCHUS M PACHICTUICHHS
MPU3HAKOB, MOJENb JUISI JEMOHCTpPAallMM 3aKOHA HE3aBUCUMOIO HACJIEAOBAaHHS MPU3HAKOB, MOJEIb ISl JIEMOHCTPALUU
CUEIUICHHOTO HACJIEIOBaHUS TPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoMpenapar: «Jpo3oduiay.

IIpakTuyeckas padora «3yyeHue pe3yabTaToB MOHOTHOPUIHOTO CKPELIUBAHUS Y APO30(UITBD.

IIpakTuyeckas padora «l3ydeHue pe3yabTaToB AUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(IITBD).

Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH

BsaumopeiictBue reHotuna u cpeabl npu GopmupoBaHuu ¢GeHorumna. M3meHunBoCTh mpu3HakoB. KauecTBeHHBbIE U
KOJINYECTBEHHBIE IPU3HAKU. BU/IbI N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.

MoaudukanonHas HM3MEHYUMBOCTh. Poiib cpeapl B GOpMHpOBaHUM MOAU(MUKAIMOHHOW wu3MeHYMBOCTH. Hopma
peaknuu mpusHaka. Bapuwanuwonsei psg w BapuanmoHHas kpubas (B. Horamncen). CsoiicTBa MoauduUKarmoOHHON
W3MEHYMBOCTH.

I'enoTMnMueckass N3MEHYMBOCTh. CBOWCTBA T€HOTUNMYECKON U3MEHUYMBOCTU. BHIbI Tr€HOTUITMYECKON W3MEHUYHUBOCTH:
KOMOWHATUBHAS, MyTallMOHHAsI.

KomOuHaTtuBHasT M3MEHYMBOCTh. Mei03 M MOJOBOM MpolecC — OCHOBA KOMOMHATHMBHOM H3MEHYMBOCTH. Poib
KOMOWHATUBHOW U3MEHYMBOCTH B CO3/IaHUU T€HETUYECKOTO Pa3HOOOpa3us B Mpeieiax OJJHOTO BHIA.

MyTanroHHasi ”3MEHYUMBOCTh. Bujpl MyTaluii: reHHble, XpOMOCOMHbIE, TeHOMHbIE. CIIOHTaHHBIE U UHIYIIUPOBAHHBIE
MyTaluuH. SnepHple W LUTOILIa3MaTthudeckue MyTrauud. COMaTW4YeCKUE W TOJIOBbIe MyTauuH. [IprunHBI BO3HUKHOBEHHUS
MyTauuid. MyTareHbl U UX BIASHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIMOHHOTO MpOLEcca. 3aKOH TOMOJIOTUYECKUX
psAn0B B HacieacTBeHHou n3MeHunBocty (H.M. BaBunos). BHesiepHast ”3AMEHUMBOCTh U HACIEICTBEHHOCTD.

Onucenemura u INULEHOMUKA, POTb INULEHEMUUECKUX aKmopos 68 HACIe008aHUU U USMEHYUBOCMU (EeHOMUNUYECKUX
NPU3HAKO8 Y OP2AHUZMOB.

JdeMoHcTpan U

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuibl u cxeMbl: «Bubl ”3BMEHUNBOCTY, «MoaudukamoHHas U3MEHIHBOCTHY, « KOMOWHATHBHASI N3MEHUYUBOCTHY,
«Meito3», «OmnogorBopenuey, «I'eHeTrndeckue 3a00ieBaHus YemoBeKkay, « Buasl MyTaruii.



O6opynoBaHue: *XUBbIe U repOapHbIe SK3eMIUILSIPbl KOMHATHBIX pacTeHUil, pUCyHKH ((pororpaduu) XUBOTHBIX C
pa3IMYHBIMKM BUAMH H3MEHYUBOCTH.

JlaGopaTtopnasi padora «MccrnemoBaHue 3aKOHOMEPHOCTEM MOAM(PUKAIMOHHONW U3MeHYMBOCTU. I[locTpoeHue
BapUALMOHHOIO PsAJIa U BApUALMOHHON KPUBOW».

IIpakTnyeckas padora «MyTtanuu y Apo30puiibl (Ha TOTOBBIX MUKPOIIPENapaTax ).

Tema 14. I'eHeTHKa Yen0BeKka

Kapuotnn uemoBeka. MexayHapoaHas NporpaMma HCCIEHOBAaHHsS I'€HOMa 4elnoBeKa. MeTonbl M3y4eHUsl I€HETHUKH
YeJl0OBEKa: TE€HEAJOTMYECKUM, OJIM3HELOBbI, LUTOr€HETUYECKUM, MOMYJSILMOHHO-CTATUCTUYECKUN, MOJIEKYJISAPHO-
reHeTudeckuii. COBpEMEHHOE ONPEEICHUE IEHOTUIIA: ITOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnbto [1I[P-ananuza. HacnencrBennsie 3a001eBanms yeaoBeka. ['eHHbIE B XpOMOCOMHBIE 00JIe3HH YelloBeKa. boye3nu ¢
HACJIEJICTBEHHOM MPEAPAaCON0KEHHOCThIO. 3JHAYEHNE MEAUIUHCKON T€HETUKU B PEJOTBPAILECHUH U JIEYEHUN T€HETHYECKHUX
3a0oeBaHui YesnoBeka. MeauKko-TeHeThUeCcKoe KOHCYIbTHpoBaHue. CTBOJIOBbIE KIIETKHU. [IOHATHE «T€HETUYECKOro rpy3ay.
DTHUYECKHE aCTIEKThI UCCIEA0BaHUMN B 00JACTH peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

I'enernyeckue (akToOpbl MOBBILIEHHON YyBCTBUTEIBHOCTH YEJOBEKAa K (PU3NUECKOMY UM XMMHMUYECKOMY 3arpsi3HEHUIO
OKpy>Karolen cpeapl. ['eneTnueckas npeapaconoKeHHOCTh YEJIOBEKa K ITATOJIOTHSIM.

JlemoHCcTpanuun

TaOmuupsl u cxembl: «Kapuotun uyenoBeka», «MeToabl U3yuyeHUs] TEHETUKU YeJOBeKa», «l'eHeTnueckue 3a00jeBaHus
YEJIOBEKa.

IIpakTHyeckas padora «CocTaBiaeHUE U aHAIU3 POAOCIOBHOMN.

Tema 15. Cennekunsi OpraHnusmMoB

JlomecTukauus W CeNeKUMs. 3apoKJIeHue celekumu u gomectukaumu. Yuyenue H. WM. BasuioBa o ILleHTpax
IPOUCXOXKACHNS U MHOTOOOPAa3usl KyJIbTYPHBIX pacTeHU. PoJib cesleKm B CO3JaHUU COPTOB PACTEHUN U IOPOJT AKUBOTHBIX.
Coprt, nopoza, mramm. 3aKOH TOMOJIOTMYECKUX PAIOB B HACIIEACTBEHHOM n3MeHunBocTH H. . BaBuiosa, ero 3Hauenue s
CEJIEKIIMOHHOW paboThI.



MeTtoasl cenekMoHHON paboThl. MckycCcTBEHHBIH OTOOp: MAcCOBBIM M MHAWBUIAYaJbHBIA. DTanmbl KOMOMHAIIMOHHOW
cenekiuu. VcnpiTanue mpou3BoaUTENEH MO MOTOMCTBY. OTOOP MO T€HOTHUITY C MOMOIIBIO OIEHKH (DEHOTHIAa MOTOMCTBA U
0oTOOp 1O reHoTHUITy ¢ moMoIIsio ananu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJNEKIMOHHOW paldoThl. PaaManMOHHBIN M XMMHMYECKHI MyTareHe3 Kak
UCTOYHUK MyTallUd y KyJbTypHBIX (OopM oOpraHu3MoB. lcmonb3oBaHHEe TE€HOMHOTO pEIAaKTUPOBAHMS U METOJIOB
pexomOunanTHbIX JJHK 17151 moyyenust ucxonHoro marepuana Ajis CEIeKIUH.

[Tonyuyenue mnonumionaoB. BHyTpuBumoBas rubpuauszanus. Bian3kopoACTBEHHOE CKpeIIMBaHWE, WA WHOPUIUHT.
HeponctBenHoe ckpenimBaHue, wid ayTOpUAMHT. ['erepo3uc u ero mpuuMHbl. Vcmosb30BaHHE reTepo3uca B CEIEKIUU.
Otpanénnas rubpuauzanus. Ilpeononenune Oecruiogusi MEXBHUAOBBIX THOpUIOB. JlOCTHXKEHMSI CEJIEKUHUU PACTEHUH U
KUBOTHBIX. «3€1€HAS PEBONIOYULY.

CoxpaHeHUE U U3YUYEHHUE F'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHI U UX JUKUX POAUYEH ISl CO3/IaHMSI HOBBIX
COPTOB U THOPHUAOB CEIbCKOXO3SICTBEHHBIX KYJIbTYp. M3yueHue, coxpaumeHue u ynpaeieHue 2eHemudecKuMu pecypcamu
CEeNbCKOXO3AUCMBEHHBIX U NPOMBICIIOBBIX HCUBOMHBIX 8 YETIAX YIYUULeHUS CYWECMBYIOUWUX U CO30AHUSL HOBBIX NOPOO, TUHUL U
KpOCco8, 8 MOM YUcCe ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYUHbIX UCCIe008aHUL, NepedosblX Udel U NepCneKmusHbLX
MexXHON02UL.

JlemoHCcTpanuun

[Toptpetsl: H. 1. BaBunos, U. B. Muuypumn, I'. [I. Kapnieuenko, I1. I1. JIykssinenko, b. JI. Acraypos, H. bopmnoyr, /1. K.
benses.

Tabmuubr u cxembl: «l{eHTpBI MPOUCXOXKACHUS U MHOTO0Opa3us KyJIbTYPHBIX PACTEHUN», «3aKOH TOMOJIOTHYECKUX
PAI0B B HACJIEICTBEHHOW U3MEHYMBOCTHY, «MeToabl cenekuum», «OTnanénnas ruopuauzanus», «Myrtareses».

JladoparopHasi padota «/3yyeHue COpToB KyJIbTYPHBIX PACTEHUI U NOPOJ JOMAIIHHUX KUBOTHBIX).

JlabopaTopHas padora «3yyeHrne METO0B CEJICKIIMU PACTCHUI».

IIpakTuuyeckas padora «IIpuBuBKa pacTeHU.

IKckypeusi «OCHOBHBIE METOJBI M JIOCTHKEHHUS! CEJIEKLIMU PACTEHMH M KUBOTHBIX (HA CEJEKIMOHHYIO CTaHLUIO,
IJIEMEHHYIO0 (hepMy, COPTOMCIBITATENBHBIM YYacTOK, B TEIUIMYHOE XO3SICTBO, B Ja0OpaTOpUI0 arpOyHHBEPCUTETA HIIU
HAy4YHOTO IIEHTPA)».



Tema 16. buoTrexHosorust 1 CHHTETHYECKasi OHOJIOTHS

OOBEKTHI, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE W TKAHEBBIE KYyJIbTYPbl, MHUKPOOPIaHMU3MBI, HX
XapakTepucTHKa. TpaaulMoHHas OMOTEXHOJOTIHs: XJIEOONEUeHHUE, MOIYYEHHE KHUCIOMOJIOUHBIX IMPOIYKTOB, BUHOJEIHE.
MuxkpoOuosornyeckuii cuHTe3. OOBEKTBI MHUKpOOMOJIOTHYECKUX TeXHosorui. I[lpousBoncTtBo Oenka, aMUHOKHUCIOT U
BUTaMUHOB.

Co3iaHre TEXHOJIOTMA M HMHCTPYMEHTOB LEJIEHANPABICHHOIO M3MEHEHHS M KOHCTPYHPOBAaHUS T€HOMOB C LIEJIBIO
MOJIyYEHUS] OPTaHU3MOB U X KOMIIOHEHTOB, COAEPKALIMX HE BCTPEUYAIOIIUECS B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.

Knerounas mnxkeHepus. MeToapl KyJbTypbl KJIETOK M TKaHEHl pacTeHuM U *UBOTHbIX. Kpuobanku. ComaTnueckas
ruOpuan3anyss MW coMaTtudeckuil sMOpuoreHes3. lMcmonb30BaHME TalIOWJOB B CENEKUUM pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnonv3osanue MOHOKIOHAIbHBIX U NOAUKIOHANbHBLIX aHmumen 6 meouyure. VICKycCTBEHHOE
OIUIOJOTBOPEHUE. PEKOHCTPYKIHs SHLEKIETOK M KIOHHPOBAHME >KUBOTHBIX. METOX TpaHCIUIAHTALMU SAEP KIIETOK.
Texnonozuu 0300posieHus, KyIbmusUpo8aHUus U MUKPOKIOHATbHO20 PA3SMHONCEHUS CENbCKOXO3AUCTMBEEHHBIX KYIbMYP.

XpOMOCOMHasl U TeHHas HHKeHepus. VICKyCCTBEHHBIH CHUHTE3 I'€Ha U KOHCTpyupoBaHue pekoMOumHaHTHbIX JIHK.
Co3z0anue mpamnceeHnbix op2anusmos. JJoCTUKEHUs U MepCHeKTUBbl XPOMOCOMHOM U T€HHON MHKEHEPUU. DKOJIOTHUYECKHUE U
ATUYECKHE MTPOOJIEMbI T€HHOW NHKEHEPUH.

Memuuunckue O6morexHosoruu. Iloctrenomuas uudposas memuiuHa. [TLP-auarnoctuka. MeTtaGonomMHbI aHAU3,
TCHOLICHTPUYECKAN aHaJIU3 IIPOTEOMa YeJIOBEKa JUIS OLIEHKU COCTOSHHUSA €ro 310pOBbs. MCroib30BaHME CTBOJIOBBIX KIIETOK.
Tapretnas tepanust paka. 3D-OumounkeHepus Uit pa3pabOTKH (PyHIAAMEHTAJIbHBIX OCHOB MEIMLMHCKHUX TEXHOJIOTHUH,
CO3/1aHUS KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJOTUH TPEXMEpPHOro OMONPHUHTHHra U ckaddoiauHra s pereHus
3a71a4 NEPCOHAIIM3UPOBAHHON MEAULIAHBI.

Coznmanne BEKTOPHBIX BaKIMH C LEJIbl0 oOOecreueHus: KOMOMHUPOBAaHHOM 3amuThl OT Bo3Oynuteneir OPBU,
YCTaHOBJIEHUE MOJIEKYJISIPHBIX MEXaHU3MOB (yHKIMoHUpoBaHus PHK-conepskanux BUpycoB, BbI3BIBAIOIINX 0CO00 ONACHbIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JlemoHCcTpanumn

Tabmuup! 1 cxemsl: «Fcnosp30BaHNE MUKPOOPTAHU3MOB B ITPOMBILIIIEHHOM ITPOU3BOACTBEY, «KileTouHass HHXXEHepus»,
«I'eHHas HH)KEHEPUI».



JlabopaTropHnasi padora «/3yueHue oObeKTOB OMOTEXHOJIOTUIY.

IIpakTuyeckas padora «llosydyeHre MOJTOYHOKUCIBIX TPOTYKTOBY.

JdKcKkypeust «buorexHosorus — BakHeWIIas NPOM3BOAMTENbHAS CHJIA COBPEMEHHOCTH (HAa OMOTEXHOJOTHYECKOe
IIPOU3BOICTBO)».



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 BUOJIOTUN HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYAIOMIMMHCS MPOrpamMM CpPEIHEro OOIIero
00pa3oBaHUsl: INYHOCTHBIC, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType NTMYHOCTHBIX pe3yJbTATOB OCBOCHHS MPOTPaMMBbI IO OMOJIOTHUU BBIEICHBI CICAYIOIINE COCTABIISIONIHE:
OCO3HaHHUE 00YUYaIOIMUMHUCS POCCHICKON TPakIaHCKOW MIEHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIIPEACICHUIO, Haluyue momusayuy K oOy4eHUIo0 OUOJIOTHH, YyeleHanpasieHHoe pa3eumue BHYTPEHHUX yOeKIeHUN
JUYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAMIIMI pa3BUTUS OMOJOTUYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobHocms  O0YYAIOIIUXCS PYKOBOJACTBOBATHCA B CBOEM JIEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMHU,
OPUCYIIMMH CUCTEME OHMOJIOTHYECKOTo 00pa3oBaHUs, Haluyue NpagoCO3HAHUS IKOJIOTUYECKOW KYJIbTYpPbI, CnOCOOHOCMU
cmagumbs UEIIA U CTPOUTD KU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS MPOrPAMMBI 110 OMOJIOTUM JTIOCTUTAIOTCS B €IMHCTBE YUYE€OHOW M BOCIHMTATEILHOMN
NEATEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCHMCKHUMH COLMOKYJIBTYPHBIMH, HCTOPUYECKUMU U yXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, TMPUHATHBIME B OOIIECTBE MpaBUJIaMU M HOPMaMH IOBEIECHUS U CIIOCOOCTBYIOT MpoIeccam
CaMOIMO3HAHUSA, CAMOBOCIIMTAHHS U CAMOPA3BUTHSI, PA3BUTHs BHYTPECHHEHN ITO3ULUH JIMYHOCTH, NMTATPUOTU3MA U YBAXKECHUA K
3aKOHY W MPaBOMOPSJIKY, YEJIOBEKYy TpyJa M CTaplIeMy MOKOJIEHHIO, B3aUMHOIO YBa)KE€HHUS, OEpPEeKHOrO0 OTHOIICHHS K
KyJIbTYPHOMY HACJIECAUI0 U TPAIUIUSIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickon depepanuu, NpUPOAE U OKPYKAIOIIEN
cpene.

JIMaHOCTHBIE pe3yJIbTaThl OCBOCHHS yueOHOTO TpenMeTa «bromorusy MOKHBI OTpa)xaTh TOTOBHOCTh U CITOCOOHOCTH
oOydJaronmmxcsi PyKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEW TO3WIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALUW, TO3UTUBHBIX BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIIMUX TPAJULHUOHHBIM IEHHOCTSIM POCCHIMCKOTO
oOllecTBa, pacIIUPEHUE KU3HEHHOI'O ONbITa U ONbITa JEATEIBLHOCTH B IMPOLECCE peaM3allii OCHOBHBIX HAaINpaBlICHUMN
BOCIIUTATEILHOM JEATEIIbHOCTH, B TOM YUCJIE B YACTH:



1) rpa:ka1aHCcKOro BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMUA OOYYAIOIMIETOCS KaK aKTUBHOTO W OTBETCTBEHHOTO YJIEHA POCCHUCKOTO
0OIIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEN, yBaXKEHUE 3aKOHA U ITPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MACATEIBHOCTH TPH CO3JIaHWU YYEOHBIX NPOCKTOB, PEIICHHH YYEeOHBIX U
MO3HABATENIbHBIX 337124, BHITIOJIHEHUH OMOJIOTHYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH OTMPEACNIATh COOCTBEHHYIO MO3UIIUIO TI0 OTHOIIEHHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU B OOBSICHSATH €€;

YMEHUE YUYUTHIBATH B CBOMX JEHCTBUSX HEOOXOAMMOCTb KOHCTPYKTHBHOI'O B3aUMOJECUCTBHS JIIOJEH C pa3HbIMU
yOEXKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHCHHUS Y4YEOHBIX, TO3HABAaTEIbHBIX U
MCCIIEIOBATENbCKUX 3a/a4, YBAXUTEIHHOTO OTHOIICHUS K MHEHHUIO ONIMOHEHTOB MPHU OOCYKIEHHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHNUS;

TOTOBHOCTbh K TYMaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCHMCKOW TPakKIaHCKOW HMICHTUYHOCTH, MAaTPUOTH3MA, YBOKECHHS K CBOEMY HApOAy, YyBCTBA
OTBETCTBEHHOCTHU nepesn PoanHoM, ropaoctu 3a cBOM Kpau, ¢cBOr PoauHy, CBOM SI3bIK U KYJBTYPY, HPOILLIOE W HACTOSIIECE
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOILICHHWE K IPUPOAHOMY HACIEIWIO W TaMsITHUKaM NOPHUPOAbI, AOCTHXKEHUAM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCHMCKHX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTWH, TIOHMMAaHUS 3HAYCHHS
OMOJIOTHY B TIO3HAHKUH 3aKOHOB TIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uzeitHas yoex1EHHOCTb, FOTOBHOCTD K CITY>KEHHIO U 3auuTte OTeduecTBa, OTBETCTBEHHOCTD 3a €ro Cy1b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUMCKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHUS;



CIIOCOOHOCTh OLIEHWBATh CUTYALIMIO U NMPUHUMATh OCO3HAHHBIC PEIIECHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyLIEro;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POIUTENSIM, CO3JaHUI0O CEMBH Ha OCHOBE OCO3HAHHOIO IPUHATUS LEHHOCTEU
CEMEWHOM KM3HU B COOTBETCTBUHU C TPAIULIUIMU HapoaoB Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHMYECKOrO TBOPUYECTBA, CIOPTA, TPyAa,
OOLIECTBEHHBIX OTHOIIECHUIA;

NOHMMaHUE YMOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ [IEHHOCTH;

TOTOBHOCTB K CAMOBBIPKEHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHUE MPOSIBIATH KAYECTBA TBOPUECKOU JIMYHOCTH;

5) ¢pusuveckoro BocnutaHus, GOpMUPOBAHMS KYJIbTYPHI 310POBbSI M SMOLMOHAJIBHOIO 0JIAr OOy YHsI:

IOHMMaHUE U peaau3alus 340pOBOro U 0€30MacHOro 00pasa KHU3HM (340pOBOE MUTAHUE, COOIIOEHINE THTUEHNYECKUX
OpaBWJ M HOPM, COQJIAHCUPOBAHHBIM PEXHUM 3aHIATUA W OTAbIXa, pEryisipHas (uU3NYECKas aKTUBHOCTb), OEpEXKHOrO,
OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOUIEHMSI K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 370POBbIO;

NOHMMAHHWE IIEHHOCTH NPaBWJI WHIUBUAYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOrO TMOBEJACHHUS B CHUTyalUsX,
YIPOXKAIOIIMNX 3J0OPOBBIO U KU3HHU JIFOJEH;

OCO3HAaHUE TOCIEACTBUN U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHKOB, KypeHHUs);

6) Tpy10BOIr0 BOCTIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOW JEATETbHOCTH TEXHOJOTMYECKOM U  COIMAJbHOM HAMpPaBIIEHHOCTH, CIIOCOOHOCTD
WHULAAPOBATh, INITAHUPOBATh U CAMOCTOATEIBHO BBINOJIHATH TAKYIO 1E€ATE€IbHOCTD;

MHTEpPEC K pa3ivuHbIM cepaM npodhecCHOHATBHON EATENbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BbIOOp Oynyluein
npo(eccuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAHUIO HA IPOTSKEHUH BCEU KU3HU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

HKOJIOTMUYECKHU 11e1eco00pa3HOe OTHOUIEHUE K IPUPOJE KaK UICTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHMSI;



MOBBILICHUE YPOBHSI 3KOJOTHYECKOW KyJIbTYphl: MPHOOPETEHHE OMbITa IUIAHUPOBAHUSA IOCTYNKOB U OIICHKH UX
BO3MOKHBIX ITOCIEACTBAN I OKPYKAIOIIEH CPEJIbI;

OCO3HaHUe I100a1bHOI0 XapaKTepa dKOJIOIrMUYECKHUX IPo0JIeM U IyTeH X peLIeHMs;

CIIOCOOHOCTh HCII0JIb30BaTh NpUOOpETaeMble NMPU HU3YYEHUM OMOJIOTMM 3HAHHS M YMEHMSI IIPHU PELICHUH IMpOoOseM,
CBSI3aHHBIX C pAIlMOHAJIBHBIM IMPHUPOAOIOJIB30BAHUEM (COOIIOACHHE TMpaBWJ TOBEAEHUS B IMPHUPOJE, HAIMPABICHHBIX Ha
COXpPaHEHHE PABHOBECHS B SKOCUCTEMAX, OXpaHy BHIOB, SKOCUCTEM, OHOCHEpHI);

AKTUBHOE HEMPUATUE AEUCTBUW, MPUHOCSIIIMX BpEI OKPYKAIOUIECH MNPUPOJHOW Cpele, YMEHHE NPOTHO3UPOBATH
HEeO0JIaroNpUsATHBIE SKOJOTUYECKUE MTOCIIECTBUS IPEATPUHUMAEMBIX JEHUCTBUM U IPEIOTBpALaTh UX;

HAJIMYKAE PA3BUTOIO DKOJIOTMYECKOTO MBIIUICHUS, dKOJOTHYECKON KYyJIbTYPBI, OIBITA ACSATEIBHOCTH IKOJIOTMYECKOU
HAIIpAaBJICHHOCTH, YMEHUS PYKOBOJICTBOBAaTHCSI MMM B II03HABATEJIbHOW, KOMMYHHUKAaTUBHOM M COLMAJIBHOW IIPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTHYECKOMN AECSATEIbHOCTH YKOJIOTHUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHU M OOLIECTBEHHOM
IPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOre KyJbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPLIEHCTBOBAHUE A3BIKOBOU M YUTATEIBCKOU KYJIbTYPBI KaK CPEICTBA B3aUMOECUCTBUS MEXAY JIFOABMU U TIO3HAHMS
MHPA;

[OHMMaHue crneun@uKy OMOJIOrMM KaK HayKd, OCO3HaHUs €€ ponu B (POPMHPOBAHMM PALMOHAIBHOIO HAYYHOI'O
MBILLUIEHUS, CO3JaHUH LIEJIOCTHOTO MPECTABIECHUS 00 OKPYIKAIOIEM MUPE KaK O €IMHCTBE IPUPO/Ibl, YEIOBEKA U 00ILECTBA,
B MTO3HAHUH NMPUPOIAHBIX 3aKOHOMEPHOCTEH U PEIICHUH IPOOJIEM COXPAHEHHUS TPUPOIHOTO PAaBHOBECHS;

yOSXKIAEHHOCTh B 3HAYMMOCTH OHMOJOTHH Ui COBPEMEHHOM HUBMIM3AIMU: OOECIeYEHUS] HOBOTO YpPOBHS Pa3BUTHS
MEIUIMHBI, CO3aHNE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pelIaTh PECypCHbIE TPOOIEMbl Pa3BUTHS YEIOBEUYECTBA,
IIOUCKA ITyTeW BBIXOJA U3 IJI00AJBHBIX JKOJOTHYECKUX IPOOJIEM M OOecreyeHMs Mepexoia K yCTOMUMBOMY DPa3BUTHIO,
paloHaIbHOMY MCIIOJIb30BaHHUIO IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJOTWYECKUX 3HAHWW B LESAX MOBBIMICHHS OOIIEH KyJIbTYphl, €CTECTBEHHO-
HAy4YHOM IPaMOTHOCTH, KaK COCTaBHOW 4acTH (yHKIIMOHAIBLHOW IPaMOTHOCTH O0yYaromuxcs, GopMHpyeMoi MpH U3y4eHUU
OHOJIOTHH,



MOHMMAHHUE CYIIHOCTH METOJOB IO3HAHUS, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJTydyaeMble 3HaHUs 7151 aHAJIM3a U 00BACHEHUS SBJICHUI OKPY’KaOIIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHNE
JeJ1aTh 00OCHOBAHHbBIE 3aKJIOYEHHS] HA OCHOBE HaYUYHBIX (DAKTOB M MMEIOLIUXCS JAHHBIX C LEJIbI0 MOIYYEHUs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIOIb30BaTh OMOJOTUYECKUE 3HAHUS AJI PELICHUs MPOOJIeM B peajbHbIX KU3HEHHBIX
CUTyalUsIX;

OCO3HAHME LEHHOCTM HAYYHOM JEATENBHOCTH, T'OTOBHOCTb OCYILECTBIISITH IPOEKTHYK) M HCCIENOBATENBCKYIO
NEeATEIBHOCTh UHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPBIBHOMY O0pa30BaHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY IOJYyYEHHUIO HOBBIX
3HaHUU IO OUOJIOTUU B COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MerarnpenmMeTHbIe pe3yIbTaThl OCBOCHHS yueOHOTO mpeamera « bruoorusy BKIIOYAIOT: 3HAYUMBIE 111 POPMHUPOBAHUS
MHPOBO33pPEHUSI  OOYYAIOMIMXCS MEXIUCIUIUIMHAPHBIE (MEKIpPEJIMETHBIC) OONICHAyYHbIE MOHSATHS, OTpPaKaIOIIne
IIETIOCTHOCTh HAYYHOW KapTUHBI MHpa U CIEUU(UKY METOIOB IMO3HAHUS, HCIIOIb3YEMbIX B €CTECTBECHHBIX HayKax (BEIIECTBO,
SHEPTrHUs, SBICHHE, MIPOIECC, CUCTEMa, HAYYHBIN (DaKT, IPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSI, UCCIIEJOBAHNUE,
HAONIOZICHWEe, W3MEpeHHe, OJKCIEPUMEHT W JpyTue); YHHUBEpCAIbHbIC Yy4eOHble JEHCTBUS  (ITO3HABATEIbHBIE,
KOMMYHUKATHUBHbBIC, PETYJSTHBHBIC), oOecreunBaronyie (GOpMHUPOBAHHE (PYHKIIMOHATHHONW TPaMOTHOCTH M COIUAIBHOU
KOMIICTCHIIMK  OOYYaroIlIUXCs;  CHOCOOHOCTh  OOYYAIOIIUXCS — KCIOJB30BaTh  OCBOCHHBIC  MEXKIUCIMILTMHAPHBIE,
MHPOBO33pPEHUYECKHE 3HAHUS H YHUBEPCAIbHBIC YUeOHbIC JEHCTBHS B TIO3HABATEIBHOW M CONMANBHON TPaKTHKE.

B pesynbrare usyueHus: 6MOJIOTHH Ha YPOBHE CpeqHEro oOmiero oopazoBaHus y o0yuarouierocst 0yayT copMupoBaHbl
NO3HABATEIbHBIC yHHBEpPCAIbHBIC Y4YeOHBbIC JCHCTBHS, KOMMYHUKATHBHBIE YHHUBEpCAIbHBIC Yy4YeOHbIE JEWCTBUS,
pETYJISITUBHBIC YHUBEPCAJIbHbBIC yueOHbIC ICHCTBUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIE pe3yJIbTaThl OCBOSHHS IPOTPAMMBbI CPETHETO 00IIEro 00pa3oBaHus JOJDKHBI OTPAXKATh:

OsuaajieHne YHUBEPCATbHBIMU Y4eOHBIMH MO3HABATEIbHBIMH JIEHCTBUSIMH:



1) 6azoBble JJOrHYeCcKHe e CTBUS:

CaMOCTOSITENTEHO (hOPMYTTUPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUW NPUEMBI JIOTMUECKOTO MBINUICHHUs (aHalv3a, CHUHTE3a, CpaBHEHWS,
Kiaccudukanuyu, o00OIIeHHUs), PACKPhIBaTh CMBICI OHOJIOTMYECKUX TMOHATUN (BBIACIATh HUX XapaKTepHbIC IPU3HAKU,
YCTaHABJIMBAThH CBSI3U C IPYTUMU MOHATUSIMU);

ONpeNeNiaTh LeNu MAESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS, COOTHOCUTH PE3YIbTaThI
NeSTEIbHOCTH C TTOCTABJICHHBIMHU IEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHE TTOHATHUSA JJIs1 0ObSICHEHUS (PAaKTOB U SIBICHUM KMBOM TIPUPO/IBI;

CTPOUTh JIOTUUECKHE PACCYXXJEeHUS (MHIYyKTUBHBIC, IEAYKTHUBHBIC, IO aAHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUAX, ()OPMYIUPOBATH BHIBOJI U 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MOJICJIbHbIE CPEACTBA ISl MPECTABICHUSI CYIIECTBEHHBIX CBSI3€H M OTHOIIEHUN B M3Y4YaeMbIX
OMOJIOTHYECKNX OOBEKTaX, a TaKXKe IPOTHUBOPEUMM pa3sHOTO pOJia, BBISIBICHHBIX B Pa3IMYHBIX HH(POPMAIMOHHBIX
HMCTOYHUKAX;

pa3pabarpiBaTh IUIAaH peHieHUs MpoOJieMbl C Y4€TOM aHajdu3a HMEIONIUXCS MaTepUabHBIX U HEeMaTepHATbHBIX
PECYpPCOB;

BHOCHUTbH KOPPEKTUBBI B JACSATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJHTATOB IIEJISIM, OLIEHUBATH PUCKU MOCIEICTBUI
NeATEIIbHOCTH;

KOOPJAMHUPOBATH U BBITIOJIHATH pabOTy B YCIOBHSIX PEaIbHOT0, BUPTYJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBINLICHNE TIPU PEIICHUH YKU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BATEIbCKHE AeliCTBHS:

BIIQJICTh HaBBIKAMHU YYEOHO-UCCIENOBATEILCKOW W TMPOEKTHON JeATeTbHOCTH, HABBIKAMH pa3pelieHus] MpoOseMm,
CITIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIIBHOMY IIOMCKY METOJIOB PEIICHHS MNPaKTHUECKUX 3aj]lad, MPUMEHECHHIO
Pa3JIMYHBIX METO/OB MO3HAHMS;

MCIIOJIH30BATh PA3JIMYHbIE BUIBI ACSITEIHHOCTH TI0 TOJYYSHUIO HOBOTO 3HAHUS, €T0 MHTEPIIPETAIINH, MPE0OPa30BAHHIO
Y IPUMEHEHUIO B YUYEOHBIX CUTYaIIUSIX, B TOM YHCJIE TIPH CO3/IaHUH YIEOHBIX U COITUATBHBIX TTPOCKTOB;

dhopMUpOBaTh HAYUYHBIN TUIT MBIIIUICHUS, BJIaJIeTh HAYYHON TEPMUHOJIOTHEH, KITFOUYEBBIMU MOHSITUSIMU U METOJIaMH;



CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a7]a4ul B 00pa30BaTENIbHOM 1EATEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBS3M U aKTyalu3UpOBaTh 3aJady, BBIABUTATH TUIOTE3y €€ peIIeHHs, HaXOAUTh
apryMeHTHI JIJIs TOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 33/1aBaTh MMapaMeTphl M KPUTEPUU PEIICHUS;

aHAM3UPOBATh IOJIyY€HHBbIE B XOJI€ PEIICHUs 3aJaud pe3ysIbTaTbl, KPUTHYECKU OLIEHUBATh WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISATH I€JIEHANIPABICHHBIN MOUCK NEPEHOCA CPEACTB U CIIOCOOOB NEHCTBUS B MPOPECCHOHATBHYIO CpPENy;

yMETb IIEpEHOCUTH 3HAHUS B TIO3HABATENBHYIO U MPAKTUYECKYIO 001aCTH KU3HEACIATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUTaTh HOBBIC WJCH, IMpEAjiaraTb OPUTHHAIbHBIE TMOAXOAbl U pELIEHUs, CTaBUTh MPOOJEMbl W 3aJauH,
JOITy CKAIOIINE alIbTEPHATUBHBIC PEIICHUS.

3) paboTa ¢ nunopmanueii:

OPHEHTUPOBATHCSI B Pa3IUYHBIX HCTOYHUKAX HH(pOpManuu (Tekcre Y4eOHOro mocoOus, Hay4YyHO-TIOIYJIIPHOI
auTeparype, OMOJIOTHYECKHX CIIOBapsAX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaTu3upOBaTh
UHPOpMALIMIO  Pa3jMYHbIX BUJOB © (OPM TMPEACTABICHUS, KPUTUYECKH OLIEHUWBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;

dbopMyIHpoBaTh 3ampPOCHl U MPUMEHATh PAa3IUYHbIE METOJbl MPH MOUCKEe M 0TOOpe Omosormueckoil mHopmanuy,
HEOOXOIMMOM JIsl BBITIOJIHEHHSI YU€OHBIX 331a4;

NpUOOpPETaTh OMBIT MCIOJB30BaHUSA MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH, COBEPILEHCTBOBATH KYJIbTYPY
aAKTUBHOTO HCIIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJbHYIO (OpMYy HpEACTaBICHHUS OHONOrHMYecKoil mH(popMauuu (CXeMbl, TpaduKH,
JAMarpaMMbl, TaOJIHILIbI, PUCYHKH U APYTOE);

UCIIONIb30BaTh HAYYHBIN S3bIK B KayecTBE CpelIcTBa Npu pabore ¢ Ouonornyeckoid uHpopMmanuen: MPUMEHSTH
XUMHUYECKUE, (PU3NUecKne U MaTeMaTHYeCKie 3HaKU U CUMBOJIBI, (popMyJibl, aOOpeBuaTypy, HOMEHKJIATYpPY, UCIIOJIB30BaTh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA HATIISAHOCTH;

BJIAJICTh HAaBBIKAMH PACIIO3HABAHMS U 3aIIUTHI HHPOpMAIMY, HHPOPMALIMOHHOM 6€301acHOCTH TUYHOCTH.



OBJiaeHne YHHBEPCATbHBIMIA KOMMYHMKATHBHBIMMY /1€/iCTBUSIMU:

1) ob1enne:

OCYLIECTBJISITh KOMMYHHKAIIMK BO BCEX cepax KU3HU, AaKTUBHO y4acTBOBATh B AMAJIOTE WM JUCKYCCHUU IO CYLIECTBY
oOcyxmaemMoii Tembl (YMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBATH CYXKJIECHUSI OTHOCHUTEIBHO BBINOJIHEHUS MpejiaraeMoin
3a/1a4M, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTD MO3UIMHN APYTUX YUAaCTHUKOB JIMAJIOTa WA TUCKYCCUU);

pacmo3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIICHMS, TOHWMAaTh 3HAYCHHE COIMAIBHBIX 3HAKOB, IPEANOCHUIOK
BO3HMKHOBEHUS KOH(PJIMKTHBIX CUTYyaIHi, yMETh CMATYaTh KOH(MIUKTHI M BECTH TIEPETOBOPHI;

BJQJIETh PA3IMYHBIMK CIIOCOOAMM OOIEHUS W B3aMMOJICUCTBHS, NMOHUMATh HAMEPEHUS APYTUX JIIOAEH, MPOSBISTH
YBaXUTEJIHHOE OTHOILIIEHHE K COOECEHUKY U B KOPPEKTHOU (hopme (GOopMyIHpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHS C UCHOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI IesiTeJIbHOCTh:

NOHUMAaTh U MCHOJb30BATh MPEUMYIECTBA KOMAHIHOM M WHIWBUIYaTbHOW pabOThl MPU PELICHUU OUOJIOTHYECKOU
po06siemMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHUS IPYIIIOBLIX (POPM B3aMMOJIEHCTBUS MPU PEIICHUH YUEeOHOM 3a/1auu;

BbIOMpPATh TEMATUKY U METOAbl COBMECTHBIX NEUCTBUM ¢ YUETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH KaXKJOr0 4JieHa
KOJUICKTHBA;

MPUHUMATH LEIIA COBMECTHOM AEATENIBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH JACUCTBUS IO €€ TOCTHXKECHUIO:
COCTaBJIATh IUIaH JEHCTBHUH, pacmpeieisaTh PO ¢ y4ETOM MHEHHMH yYaCTHHUKOB, OOCYXKIaTh pe3yJIbTaThl COBMECTHOMU
paboTHI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJIaJa M KaXKIOTO YYACTHHKAa KOMaHIbI B OONIMH pe3ynbTar Mo pa3paboTaHHBIM
KPUTEPUSIM;

MpeIIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C ITO3ULUA HOBU3HBI, OPUTUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATErMYECKOE TOBEACHUE B pA3JIMYHBIX CHUTYalUsX, MPOSBIATH TBOPYECTBO H
BOOOpakeHHE, ObITh MHUITUATUBHBIM.

OBJ1aJieHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMHU AeICTBUSIMM:

1) camoopranuzanus:

UCI0JIb30BaTh OMOJOTUYECKUE 3HAHUS JJI BBISBICHUS MPOOJIEM U UX PEUICHUS B dKU3HEHHBIX M YUYECOHBIX CUTYALIUSIX;



BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU IIEJIEBBIC U CMBICIOBBIEC YCTAHOBKH B CBOUX JCUCTBUSX M MOCTYIKAX IO
OTHOLIEHHIO K )KUBOW MPUPOJIE, CBOEMY 3J0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSTENIbHO OCYIIECTBIISITh MMO3HABATENbHYIO JIEATEIbHOCTD, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHbIE 3a/1a4u B 00pa30BATEIbHOM JAESITEIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEITEHO COCTABJISITH TUIAH PEIICHUS TMPOOJIEMBI ¢ YIETOM UMEIONUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y MPEANOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JIe1aTh OCO3HAHHBIN BBIOOD, ApIYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (hOPMHUPOBAHUIO W TMPOSIBJICHUIO IMUPOKON HPYIUIIMKM B PAa3HBIX OOJACTIX 3HAHWNA, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCHTb KOPPEKTHBBI B JESTEIBHOCTb, OLEHWBATh COOTBETCTBHUE PE3YJIbTATOB
LEIISIM;

BIIAJICTh HABBIKAMHU MTO3HABATEIBHON PeICKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUI M MBICIUTEIHHBIX TIPOIIECCOB,
UX pe3yJbTaTOB U OCHOBAHMI, NCIIOJIH30BATh MPUEMBI peICKCUU ISl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U aPTYMEHTHI APYTHUX MPU aHAIIA3E PE3YJIBTATOB JIESITEIbHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACATEIbHOCTH;

NpU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIMOKY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP € TTO3UIMH IPYTOTO YEIOBEKA.
INPEAMETHBIE PE3YJIBTATDBI



[IpeameTHBIE pPE3yNbTaTHl OCBOSHHUS COAEpkKaHUS YyueOHoro mnpeamera «buonorus» Ha yriyOnéHHOM YpOBHE
OpHEHTHUPOBAHBI Ha obecreueHne mpoPrIbHOTO 00yueHus: oOyJaroruxcsi Ononoruu. OHM BKITIOYAIOT: CrieU(PUIEeCcKue s
OMOJIOTUY HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUN 10 OCBOEHUIO, UHTEPIIPETALIMN U TPEOOPa30BaHUIO 3HAHUM, BUJIbI
NESATEABHOCTH IO MOJYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B Pa3IUYHBIX YUEOHBIX, a TAK)KE B PEANbHBIX >KM3HEHHBIX
cutyanusx. [IpeaMeTHble pe3yabTaThl IPEACTABICHBI IO TOJaM U3YUYCHHS.

[IpeameTHBIC pE3yAbTATHl OCBOCHUS YU4eOHOTO TpeaMeTa «bruosorusy B

10 knacce nOIKHBI OTpaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUM B CUCTEME €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU €CTECTBEHHO-
HAay4YHOU KAapTUHBI MUpPA, B TO3HAHUU 3aKOHOB MPUPOJAbI U PEUICHHH MPOOJIEM pallMOHATBHOTO MPUPOAOIOIb30BAHUSA, O
BKJIAJIC POCCUMCKUX M 3apPyOCKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;

BIIQJICHUE CHUCTEMON OWOJIOTMYECKUX 3HAHWM, KOTOpas BKIIOYACT: OCHOBOIOJIATAIONINE OWOJIOTHYECKHUE TEPMUHBI U
NMOHATUSL (’KU3Hb, KJIETKAa, OPTaHu3M, METa00JIU3M, TOMEOCTa3, CAMOPETYJISALNs, CAaMOBOCIIPOU3BEICHNE, HACIEICTBEHHOCTD,
U3MEHYUBOCTh, POCT U pa3BuTHE), Ouosiorndeckue Teopuu (kietounas teopus T. [lIpanna, M. Illneinena, P. Bupxosa,
XpPOMOCOMHasi Teopusi HacieacTBeHHoctn T. Moprana), yuenuss (H. WM. BaBwioBa — 0 1ieHTpax MHOroooOpasus Hu
MIPOUCXOXKICHUS KyIbTYPHBIX PAaCTCHUI), 3aKOHBI (€IMHOOOpa3usi TOTOMKOB MEPBOTO MOKOJICHUS, PACIICTUICHUS, YACTOTHI
raMeT, He3aBUCMMOro HaciueaoBanuss [. MeHzaens, roMOJOTMYECKUX PSAOB B HACIEACTBEHHOM wu3MeHuuBoctH H. .
Basuioa), mpuHIUIIBL (KOMILIEMEHTAPHOCTH );

BJaJICHUE OCHOBHBIMM METOJAMH HAay4YHOTO MO3HAHHUS, HMCIOJb3YEeMbIX B OHOJOTUYECKHX HCCIEIOBAHUAX >KUBBIX
00BEKTOB (OTMCaHuE, U3MEpEeHne, HAOII0ICHHE, IKCTICPUMEHT);

YMEHHE BBIJEISATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U DBYKApHOT, OJIHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM 4HCJe OakTepwii, rpuOOB, PacCTCHU, )KUBOTHBIX W YEJIOBEKAa, CTPOCHHS OPraHOB U
CUCTEM OPraHOB PACTEHHUI, ’KUBOTHBIX, YEIOBEKA, ITPOLIECCOB )KU3HEIEITENBHOCTH, MPOTEKAIOIINX B OPraHU3Max PacTECHUM,
KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKHUX IMPOIECCOB: OOMEHa BelIeCTB (MEeTaboJM3M), MPEeBpaIlCHUsI SHEPIUHU, OpOXKEHUs,
aBTOTPO(PHOTO U TreTepoTPO(HOTO THUNOB NHUTAHMS, (POTOCHHTE3a M XEMOCHMHTE3a, MHUTO3a, Meil03a, raMeToreHesa,
AMOpHUOTEHE3a, MOCTIMOPUOHAIBHOTO PAa3BUTHSA, PA3MHOKEHUS, WHIAMBUIYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJICUCTBUS T€HOB, FE€TEPO3HCA, HCKYCCTBEHHOTO 0TOOPA;



yMEHHE YCTAHABIMBATh B3aWMOCBS3M MEXIYy OPraHOMJIAMHU KIETKHM U MX (YHKIUSMH, CTPOCHHUEM KIETOK pPa3HbIX
TKaHEeW U uX (QPYHKUHUSIMH, MEXIYy OpraHaMH U CUCTEMaMH OPTaHOB y PACTEHMIA, KHUBOTHBIX U YEJIOBEKa U UX (PYHKIMIMH,
MEXy CUCTEMaMHU OPTaHOB M MX (QYHKIMAMHU, MEXIY dTanaMu oOMeHa BEIeCTB, dTalaMH KJIETOYHOTO IIUKJIA U KU3HEHHBIX
[IUKJIOB OPraHMW3MOB, 3TalaMu 3MOPHOHAIBHOTO Pa3BUTHS, T€HOTUIIOM U (heHoTUNOM, (heHOTUIIOM U (PaKTOpaMU Cpelibl
oOuTaHMS;

YMEHHE BBISBISATH OTIMYUTEIBHBIC TIPU3HAKH JKUBBIX CUCTEM, B TOM YHCJIE PACTCHHM, ’KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTUIO W CHMBOJHUKY JUIS
JI0Ka3aTeIbCTBA POICTBA OPTAHU3MOB Pa3HBIX CUCTEMATUUYECKUX TPYII;

yMEHUE pelaTh OHOJOTMYECKUE 3a/lauM, BBIABISATH MPUYMHHO-CICICTBEHHBIE CBA3M MEXKIy HCCIIEAyEeMbIMU
OMOJIOTMYECKUMH MTPOLIECCAMU U SIBICHUSMU, JI€TIaTh BBIBOABI M MPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3yIbTaTOB;

yMEHHE BBIMOJHATH JIa0OpAaTOPHBIE M MpPaKTHYECKHe paboOThl, COONMIONATh MpaBWiIa Mpu padboTe ¢ y4eOHBIM H
J1a00paTOPHBIM 000PYA0BaHUEM;

yMEHUE BBIIBUTaTh TMIIOTE3bI, IPOBEPATh MX SKCIEPUMEHTAIBbHBIMU CPEICTBAMH, (GOPMYJIHPYS IeNIb MCCIEeTOBAHNUS,
aHAM3UPOBATH MOJTyUYEeHHBIE PE3yJIbTaThl U JEJIaTh BHIBOJIBI,

yMEHHE y4acTBOBATh B y4eOHO-HCCIEN0BATENbCKOM paboTe MO OMOIOTHH, SKOJIOTUU U MEAMIIMHE, TPOBOAUMON Ha Oase
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEACTABIATH MOTYyUYEHHbIE PE3YIbTaThl HA YYCHUUECKUX KOHPEPEHIUX;

yMEHUE OIICHMBATh J3TUYECKHE AacleKThl COBPEMEHHBIX HCCIENIOBaHWM B O00JAaCTH OWONOTUM M MEAULUHBI
(KJIOHMpOBaHUE, WMCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HANpaBICHHOE W3MEHEHHWE TeHOMa U CO3JlaHHe TPaHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaymied mnpodecCHOHANBHOW ACATENIBPHOCTH B 00JacTH OWOJIOTHH,
MEIUIMHBI, ONOTEXHOJIOTUH, BETEPUHAPHH, CEIHCKOTO X035HCTBA, MHUILEBON MPOMBIIUIEHHOCTH, YTIyOIsTh MO3HABATEIbHBIN
MHTEpEC, HANpPaBJICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccud U MPOJOHKEHHE OHOIOTHYECKOrO
00pa30BaHUs B OPraHU3AIUAX CPEIHEro Npo(ecCuoHaIbHOTO U BBICILIETO 00pa30BaHHUA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/mn Konrpoabnsie  IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 buonorus kak Hayka
2 JKuBbIe cCTEMBI U UX H3yYeHUE
3 buonorus kneTku 0.5
4 XuUMHUUYECKasi OpraHu3alys KIETKH 10
5 Crtpoenne u GyHKIHH KICTKH 8 2
6 OOMeH BeIecTB U MpeBpalleHue YHEPTHH B 9 1
KJIETKE
7 Hacnencreennas uapopmarus u 9 05
peanuzanus e€ B KJIETKe
JKu3HEeHHBIA UK KIETKA 6 1
Crpoenue u GyHKIHUU OPraHU3MOB 17 1.5
10 Pa3MHOXeHUE U pa3BUTHE OPTaHU3MOB 8 1.5
1 I'enetuka — Hayka O HACIEJACTBEHHOCTH H 5 05
U3MEHUYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6
14 I'eneruka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BruoTtexHonorus u CHHTETHYECKast OMOIOTHs 4
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue

padoThI

JlaTa
H3yYeHust

DJIEKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

buonorus kak KoMIIeKcHas HayKa U KakK
4aCTb COBPEMECHHOI'O O6H.I€CTB3

JKuBEBIE CHCTEMBI U X CBOMCTBA

YPOBHeBaﬂ opraHu3anus XHUBBIX CUCTEM

I/ICTOpI/IH OTKPBITUA U U3YUCHUS KIICTKH.
Knerounas Teopus

Meroas! MOJIEKYJIIPHON U KJIETOYHON
6uonoruu. [Ipaktuueckas padora «M3yuyenue
METOOB KJIETOYHOM OHoIoruu
(xpomarorpadusi, snexrpodopes,
muddepeHnmanbHoe eHTpUGyTHpOBaHue,
[TLIP)»

0.5

XUMHUYECKUN COCTaB KIETKHU

MuHepalbHbIC BEIIECTBA KIIETKHU, UX
Ouosornyeckas pojb

Opranuveckue BemecTBa KICTKH — OETKU.
Jlabopartopnas pabota «OOHapyKeHHE

0.5




0EJIKOB C IOMOIIBIO0 KAYECTBEHHBIX PEAKIIUI»

CgoiicTBa, knaccudukarys u GQyHKIIHHA

o 0enKoB
10 Opranuyeckre BeIecTBa KIETKH —
YTJIEBOJIbI
11 Oprannueckue BeIecTBa KJIETKU — JIMIH/IbI
Hyxkneunossie kucnorsl. JIHK u PHK.
12 Jlaboparopnas pabora «MccnenoBanue 05
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3IMYHbIX OPraHU3MOB)
13 Crpoenue u pyakuuu ATOD. Jlpyrue
nykieosuarpudocdarsr (HTD)
14 CexBennpoBanue [JHK. Meroasl reHOMUKH,
TPAHCKPUITOMHKH, TPOTCOMHUKHU
15 Mertoap! CTPYKTYpHO# OHOJI0THN
16 Tune! knetok. IIpokapuorndeckas Kiierka
CtpoeHne 3yKapuoTHYECKON KIIETKHU.
17 [TpakTuyeckas padora «M3yueHue cBONCTB 0.5
KJICTOYHOM MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapar KJISTKH
OnHoMeMOpaHHBIE OPraHOUBI KIETKH.
19 [TpakTuyeckas padora «M3ydeHne IBUKEHUS 0.5
[IUTOILIA3MBI B PACTUTEIILHBIX KIIETKAX)
[ToyaBTOHOMHBIE OPTaHOU/IbI KJICTKH:
20 MUTOXOHAPHUH, TUTacTH bl JlabopaTtopHas 05

pabota «VccnenoBanue mia3Mon3a u
JIeTIIIa3MOJIN3a B PACTUTEIIbHBIX KIIETKAX)




21

HememOpanHbIe OpraHou/ bl KIETKH

22

Crtpoenue u GyHKINHA spa

23

CpaBHHTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuoT. Jlaboparopnas pabota «3yueHnue
CTPOCHHUS KJIIETOK PA3JIMYHBIX OPTaHU3MOBY

0.5

24

ACCHUMWISAIMS U TUCCUMUIISIIIAS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbsl oOMeHa
BemiecTB. JlabopaTopHas padora «M3yuenue
KaTaJIMTUYECKOW aKTHBHOCTH (pepMeHTOB (Ha
puMepe aMIJIa3bl WM KaTaaa3bl)»

25

DepMEHTAaTUBHBIN XapaKTep PeaKLuu
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3ydyeHue pepMEeHTaTUBHOTO
pacuieryieHust epoKCUa BO0pOo/a B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOPHI M OCIKU-UHTHOUTOPHI

27

ABTOTpOQHBIN THIT OOMEHA BEIIECTB

28

dorocunTe’

29

XemocuHTtes. JJabopaTopHas pabota
«CpaBHeH#He nporieccoB poTocuHTE3a U
XEMOCHHTE32)

0.5

30

AHa’poOHbBIe opraHu3Mbl. Buibl OpoxkeHusI.
Jlaboparophnast pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHUS M IBIXAHUSD)

31

AspoOHBIC OpraHU3MBbL. JTaIbI
SHEPreTHYECKOro 0OMeHa

32

DHeprus MeMOpPaHHOTO IPaIueHTa IPOTOHOB.




Cunte3 AT®: pabora nporonHoit ATO-

CUHTA3BI
33 Peakiiuu MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuusbiii cuaTe3 PHK
35 Tpancsimus u e€ sTanbl
36 KonupoBanue amunokucnot. Poias pubocom
B OMocuHTe3€e Oenka
37 Opranu3zaiys reHoMa y mpoKapuoT u
SYKapuoT
38 MonnekysipHble MEXaHU3MBbI SKCIIPECCUH
T€HOB y 3YKapHoT
Bupycel — BHEKIETOUHBIE (OPMBI KUZHH U
39 obOnuraTHbIC Mapa3uThl. [IpakTudeckas 0.5
pabota «Co3nanue MoJenu BUpyca»
40 BupycHbie 3a601eBaHus yenoBeka,
JKABOTHBIX, pACTCHUN
41 HanorexHomornu B OMOJIOrUY U MEIULINHE
42 JKu3HeHHBIA UK KIETKU
43 Martpuunsiii cuates3 JJHK
Xpomocomel. JTaboparopHas pabota
44 «M3y4yeHne XxpoMocoM Ha TOTOBBIX 0.5
MUKpOTpenapaTax»
45 Jlenenue KIETKH — MUTO3
Tuner knetok. KapuoknHes 1 HIUTOKUHES.
46 Jlaboparopnas pabota «Habmronenne Murosa 05

B KJIETKaX KOHYHMKA KOpeIKa JiyKa (Ha
rOTOBBIX MUKpOIIpenapaTax)»




47

PCFYJ'ISII_II/ISI JKHU3HCHHOI'O IHKJIa KJIICTOK

48 Opranu3M Kak eIuHOE 11eI0€

49 Txanu pacrenuii. Jlaboparopnas pabora 1 05
«M3ydyeHue TkaHel paCTCHUIN '
TkaHU KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota «3y4ueHue Tkanen 1 0.5
JKUBOTHBIX)
Opransl. Cuctemsl opranoB. JlaboparopHas

51 pabota «/3yueHne opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Ormopa Tena opraHu3MOB

53 JIBI>KEHHE OPTaHU3MOB

54 [Tutanue opranu3MoB

55 [TuTanue MO3BOHOYHBIX KUBOTHBIX. 1
[InmeBapuTenbHas CUCTEMa YEJI0OBEKa

56 JlpIxaHve opraHu3MoB 1

57 JIbIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YeJI0BeKa

58 TpancnopT BelecTB y OpraHu3MOB 1

59 KpoBeHocHasi cuctema mo3BOHOUHBIX 1
KUBOTHBIX U YeJIOBEKa

60 Brienenue y opranuzMoB 1

61 3ammrTa y opraHu3MOB 1

62 NMMmyHHast cucTema 4yenoBeka 1

63 PazapakuMocTh 1 peryssiius y OpraHu3MoB 1

64 I'ymopasibHast peryJisnus 1 S3HI0KpUHHAS 1




CHUCTEMA X XUBOTHBIX U YCJIOBCKA

65 ®opMBI pa3MHOKEHHST OPTaHU3MOB

66 [TonoBoe pa3MHOXKeHHE

67 Meiio3
I'ametorenes. O6pa3zoBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlaGopaTropHas padoTa 05
«M3yueHune cTpoeHus MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»

69 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70 3akiiajika OpraHoB U TKaHEW U3
3apOAbIIICBLIX JINCTKOB
Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas

71 pabota «BpIsiBIeHHE TPU3HAKOB CXOJICTBA 0.5
3apoJibliiel TO3BOHOYHBIX KUBOTHBIX)
PasMHOXkEHUE U pa3BUTHE PACTCHUM.

72 Jlabopartopnast pabota «CTpoeHne opraHoB 0.5
Pa3MHOXKEHHUS BBICIIUX PACTCHHI

73 HCTOpI/IH CTAHOBJICHUSA U PA3BUTUA TCHCTUKU
KaK HayKH
OCHOBHbIE IOHATHS U CUMBOJIbI TEHETHUKH.

74 Jlabopartopnas pabota «JIpo3odura kak 0.5
O0BEKT TEHETUYECKUX HUCCIICIOBAHUID)
3aKOHOMEPHOCTH HacleA0BaHUs TPU3HAKOB.

75 MonoruOpuaHOE CKpeIMBaHUE. 05

[TpakTrueckas padota "M3ydenne
pe3yIbTaTOB MOHOTHOPHIHOTO CKPEIIHBAHUS




y Ipo3o¢uibr”

I_II/ITOJ'IOFI/I‘IGCKI/IG OCHOBBI MOHOFI/I6pI/I,I[H01"O

76 1
CKpEIIMBAHUS
77 AHanuzupytoulee ckpemuBanue. Hernonnoe 1
JOMUHHUPOBaHHE
Jlurnbpunnoe ckpeuuBanue. [Ipaktuueckas
78 pabota «/3ydeHne pe3ynbTaToB 1 0.5
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DHIIBDY
79 [{uTonmornyeckue OCHOBBI AUTUOPUIHOTO 1
CKpEIIUBAHUS
80 CuermuieHHOE HaClIeI0BaHUE MPU3HAKOB 1
81 XpOMOCOMHast TEOPUS HACIEACTBEHHOCTH 1
82 I'eneruka mona 1
83 ['eHOTHN KaK [ETOCTHAs cUCTEMa 1
84 ['eneTnyeckurii KOHTPOJIb PA3BUTHS 1
pacTeHHUi, )KUBOTHBIX U YEJIOBEKa
85 N3MeHunBOCTh NMpU3HAKOB. Buabl 1
U3MEHYUBOCTH
86 MoaudukanmoHHass ”3MEHYUBOCTh 1
BapuanuoHHblii ps v BapraloOHHAs
kpuBas. JJaboparopHas padoTa
87 «HccnenoBanne 3aKOHOMEPHOCTEN 1 05
MO (PUKAITMOHHON U3MEHUHNBOCTH. '
ITocTpoeHne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBON»
88 I'enoTunmnueckast U3MEHUYUBOCTb. 1

KoMOnHaTHBHAs N3MEHYHNBOCTE




89

MyTaunoHHas U3MEHUUBOCTh. [IpakTnueckas
pabota «MyTanuu y apo30¢puisl (Ha
TOTOBBIX MUKPOTIPENapaTax)»

0.5

90

3aKOHOMepHOCTI/I MYTAllMOHHOI'O ITponecca.
ONUTreHeTHKA B SIIUTCHOMUKA

91

['eneruka yenoBeka. [IpakTuueckas pabora
«CocraBiieHUEe U aHAIU3 POIOCIOBHOI

0.5

92

MeTtoasl METUIIMHCKON T€HETUKH

93

3HayeHne MEIUIINHCKON '€ HETUKH B
MPEAOTBPAIEHNUN U JICYCHUH TEeHETUUECKHIX
3a00JIEBAHUII YEIIOBEKA

94

OCHOBHBIE TIOHSITHS CEICKIIHH.
Jlaboparopnast pabora «3yuenue copToB
KYJIBTYPHBIX PACTEHUI U TIOPO TOMAITHUX
KUBOTHBIX»

0.5

95

MeToapl CEeNeKIIMOHHON pabOTHI.
Jlaboparopnast pabota «M3yuenue MeTo0B
CEJIEKIIUU PACTCHUIN

0.5

96

JIOCTHKEHMS CEJIEKIUU PACTCHUM U
*KUBOTHBIX. [IpakTHueckas pabora
«ITpuBHBKa pacTeHuUiD»

97

CoxpaHeHue, U3y4eHHe U NCII0JIb30BaHUE
TE€HETUYECKUX PECYPCOB

98

brotexHonorus Kak HaykKa U OTpacib
npousBojcTBa. [IpakTrueckas pabora
«M3yvyeHne 00bEeKTOB OMOTEXHOIOTUM

0.5

99

OCHOBHBIE HaNIPaBJICHUS] CHHTETUYECKOU




OHUOIOrUu

100 XpOMOCOMHas U TeHHAsI HMH)KEHEPUS
101 MenuiuHckrue OMOTEXHOJIOTHH
102 Pesepubiit ypok. [ToBTopenue, 06061ieHwMe, 1
cucTeMaTH3allis 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 135

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYHEHUKA

* buosorus. buonornyeckue cucremsl u nporiecchl, 10 kinace/ Tepemor A.B., [Tetpocosa P.A., O61iecTBO ¢ orpaHuYeHHON

oTBeTCcTBeHHOCTHIO « 1Ol MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



















